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Total Room Flooding 


Recent tests in an industrial room 
of 44,000 cu. ft. capacity (data on re- 
quest) proved the extinguishing ac- 
tion of CO; was swift and practical 
when correctly applied. The room 
was protected with a permanent 
Cardox “Low-Pressure” CO, Fire Ex- 
tinguishing System—two nozzles fed 
through a 2-inch pipe from a low- 
pressure CO; storage tank. 


TEST I—Class B hazard (requir- 
ing 50% concentration): Room flooded 
in 3 minutes. 


TEST II — Class A hazard (requir- 
ing 75% concentration): Room flooded 
in 6 minutes. Surface temperature 
reached 1360 F. and dropped to 155 
F. (far below rekindling temperature) 
during gas discharge. 


In each case the fire was com- 
pletely extinguished before the CO, 
discharge was shut off. The Cardox 
System is practical for rooms or 
buildings, regardless of size. Due to 
the high rate of discharge — prac- 
tically unlimited — fewer nozzles are 
necessary and therefore a smaller 
amount of piping is required. Con- 
tact Cardox by wire, mail or in per- 
son for details on specific applica- 
tions. 


CARDOX CORPORATION 


BELL BUILDING, CHICAGO, ILL. 
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All the valuable engineering and popular literature issued by the Associa- 
tion is sent, as issued, to every member. 


We furnish free to members the Regulations issued by the National Board 
of Fire Underwriters, and the lists of devices and materials inspected by Under- 
writers’ Laboratories, Inc. 


The Association is the clearing house for all the authoritative information 
on Fire Protection and Prevention and members are privileged to submit to it 
their individual problems for solution. 
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Membership year begins with date of election. 
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Fire and In time of war or intensive preparation for national defense, fire 
War protection is of great importance. When industries producing 

war materials are operating at top speed, there is every oppor- 
tunity for fire owing to the neglect of usual precautions under the stress of 
emergency conditions. Proper fire prevention precautions, adequate fire extin- 
guishing equipment and above all proper organization to deal with fire matters 
are all of utmost importance in any national defense program. 

The opportunity for fire, either accidental or plotted by foreign agents, 
may be found at every point in the chain of industrial production, storage and 
shipping. Raw materials of all kinds, as well as finished products, must be 
considered. 

To protect these values and prevent serious interference with the defense 
program by reason of fires and explosions, accidental and malicious, calls for 
an effective and codrdinated national program for fire safety. In a totalitarian 
state such matters would be the sole responsibility of the central government, 
but in a democracy all concerned have opportunity to participate and should 
codperate to the best of their ability. It may be taken for granted that in the 
United States every one concerned will codperate. Voluntary service will be 
available without question from insurance men of various groups, fire chiefs, 
building inspectors and other public officials, manufacturers of equipment, in- 
dustries concerned and patriotic citizens generally. We have in the United 
States the will to prevent such fires; we have the technical knowledge as to the 
methods which should be applied, and we have the available personnel to do an 
effective job. What is needed is proper coérdination, minimizing the over- 
lapping of effort and duplication of work and eliminating the competition and 
petty jealousies which often occur between people working for a common end, 
which without some effective codrdinating plan may seriously interfere with 
our national efficiency in dealing with this emergency. 

* * * * * 


Sabotage With the thoughts of North America turned toward the current 
defense problem, fires due to sabotage are likely to be of increas- 
ing concern. The problem of arson has been with us for years, but has been 
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kept under control through the activities of fire marshals and other authorities. 
Now, we have to consider the possibility of a new motive in arson, making this 
entire subject of even greater importance to all fire authorities. The article in 
this issue, “Arson in Times of War,” by Dr. Richard C. Steinmetz is a thought- 
ful and constructive contribution on this subject. 

A word of caution is perhaps in order. Accidental fires, where proper 
precautions are not taken, may be expected to continue and are just as destruc- 
tive in their effects and just as hampering in our defense program as malicious 
fires due to sabotage. While it is important that in this period particular 
attention be given to the danger of fires due to sabotage, the usual accidental 
fire causes must not be overlooked. It is all too easy to attribute any fire to 
the work of foreign agents and concentrate attention upon apprehending some 
supposed saboteur in cases where the fire or explosion may actually have been 
of accidental origin and might have been prevented by ordinary fire prevention 
precautions. This indicates that added emphasis should in these days be placed 
upon competent investigation of fires in order to determine their true cause 
and to take action on the basis of facts rather than supposition. Furthermore, 
all the standard measures of fire protection should be employed, as the facilities 
for prompt fire detection, restriction of the spread of fire and extinguishment 
are equally applicable to both accidental and malicious fires. 

* * * * * 


New We are told that the United States, while largely self-sufficient for 
Hazards defense purposes, lacks an adequate domestic source of supply 

for some twenty-one basic raw materials. In connection with the 
defense program, the lack of these materials will naturally result in efforts to 
develop synthetic or substitute materials to take their place in case foreign 
supplies are cut off. In the haste of emergency, with all attention centered 
upon production, there is a danger that any fire and explosion hazards that 
may be found in connection with such synthetic or substitute materials will 
receive inadequate attention. Fires or explosions which will interfere with 
the production of urgently needed materials may be expected unless extraordi- 
nary care is taken. 

One such material which has been the subject of recent publicity is syn- 
thetic rubber. In years past practically 100% of our rubber supply has been 
imported, but synthetic substitutes are now being rapidly developed. For 
years we have heard of the synthetic rubber produced in Germany. At first 
it was said to be of inferior quality, but the methods of its production have 
now been so improved that the synthetic product is actually superior to natural 
rubber for some uses. The price of the synthetic product is higher than that of 
natural rubber, but with increasing production in the United States, the cost is 
being reduced and one of the leading tire manufacturers is already reported to 
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have under construction a plant for the production of synthetic rubber for use 
in automobile tires. 

There are many varieties of synthetic rubber, slightly different in chemi- 
cal composition, process of manufacture, and properties. They all, however, 
are made from flammable materials involving fire and explosion hazards 
unless proper safeguards are observed. The types of synthetic rubber products 
receiving the most current publicity have as their basic raw material a 
flammable liquid known as butadiene. This is a petroleum product produced 
by a “cracking” process and would appear to have fire hazard properties simi- 
lar to those of other highly volatile flammable liquids. It has certain chemical 
properties in common with acetylene; and incidentally, acetylene is reported to 
be the starting point in the synthesis of the first type of synthetic rubber pro- 
duced commercially in the United States. It may be recalled that two years 
ago there was an explosion in connection with this particular process (QuAR- 
TERLY, January, 1939, page 203). 

The “buna” process of synthetic rubber manufacture is essentially one of 
polymerization or the combining of individual molecules of butadiene and 
other products to produce the complex molecules of rubber-like products. The 
possible hazard of butadiene is reflected in the following report published in the 
May 10 issue of the News Edition of the American Chemical Society. 


Hazards with Butadiene and Its Peroxides. 
D. A. Scott, Shell Development Co., Emeryville, Calif. 


Certain information concerning unusual hazards which may be encountered 
in working with butadiene and related compounds has come to our attention and 
is recorded here for the benefit of others. 

Butadiene, when heated under pressure, may undergo violent. thermal decom- 
position. In one instance, explosive decomposition with carbon formation occurred 
on heating butadiene in a stainless steel bomb, while previous similar experiments 
gave no unexpected occurrences. Perhaps enough material was placed in the bomb 
so that it became entirely filled with liquid on heating, and the hydrostatic pres- 
sure may have initiated a decomposition similar to that taking place in acetylene 
upon compression. No explosions resulting from heating at atmospheric pressure 
have been observed in the absence of oxygen. 

In contact with air or oxygen, butadiene may form violently explosive peroxides 
and may be detonated by either mild heating or mechanical shock. Solid buta- 
diene, exposed for a very short time to oxygen at subatmospheric pressure, ab- 
sorbed sufficient oxygen so that on warming slightly above the melting point a 
violent detonation occurred. It is suspected that this behavior of butadiene is in- 
fluenced strongly by the accidental presence of oxidation catalysts or inhibitors. 
Addition of an inhibitor to butadiene which is to be distilled or allowed to stand in 
contact with air or oxygen, even at low temperatures, would help avoid explosions. 

After emptying a storage tank of crude butadiene, some polymer was found 
at the bottom. The polymer contained 0.095 equivalent of peroxide oxygen per 
100 grams and could be detonated easily by a hammer blow. The polymer con- 
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taining the oxygen compounds was insoluble in the butadiene, and the butadiene 
itself showed only a trace of peroxides. The peroxides probably were formed by 
reaction between butadiene and air. Subsequent investigation showed the peroxide 
could be destroyed safely by treatment with strong caustic soda (48° Bé.; 47 per 
cent sodium hydroxide). 

Reports indicate that the Standard Oil Company of New Jersey, the 
duPont Company, the Dow Chemical Company, and various other large con- 
cerns, are actively interested in the production of synthetic rubber. These large 
and experienced chemical concerns, accustomed to handling highly combus- 
tible and explosive products, may be expected to appreciate the potential 
hazards involved, and employ all reasonable safeguards. The danger lies in the 
possibility that under emergency conditions products such as these may be 
manufactured by concerns without the requisite experience in the field and the 
handling of hazardous materials may be entrusted to men unfamiliar with their 
properties. 


Meetings of Board of Directors. 


Atlantic City, May 8, 1940. 


Present. 
Albert T. Bell, Chairman A. L. Brown 
Samuel D. McComb, President Russell Grinnell 
Alvah Small, Vice-President C. W. Johnson 
David J. Price, Vice-President A. H. Kehoe 
Hovey T. Freeman, Secretary-Treasurer C. W. Pierce 
George W. Elliott, Past President Richard E. Vernor 
Harold L. Miner, Past President John L. Wilds 


Franklin Wentworth 
Percy Bugbee, General Manager 
Business Transacted. 

1. The report of the Chairman of the Board to the annual meeting was 
read and approved. 

2. The report of the Treasurer was approved. 

3. The request of Chairman Newell of the Committee on Gases to change 
the place of the Committee’s report on the program schedule was declined 
with regret. 

4. The request of the Illuminating Engineering Society for representa- 
tion on the Electrical Committee was referred to the Committee on Technical 
Committee Procedure for consideration and later report to the Board. 

5. It was voted to hold the next meeting of the Board in Boston on 
Monday, June 24, 1940. 
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Boston, June 24, 1940. 


Present. 
Albert T. Bell, Chairman C. C. Johnson 
Alvah Small, President C. W. Johnson 
David J. Price, Vice-President Arthur H. Kehoe 
Richard E. Vernor, Vice-President W. E. Mallalieu 
Hovey T. Freeman, Secretary-Treasurer H. L. Miner 
Samuel D. McComb, Past President C. W. Pierce 
George W. Elliott, Past President W. J. Scott 
A. L. Brown H. Sidney Smith 
H. T. Cartlidge Leon A. Watson 
Frank A. Epps Lloyd T. Wheeler 


Russell Grinnell 


N.F.P.A. Staff: Percy Bugbee, Robert S. Moulton. 
Horatio Bond, Franklin Wentworth. 


Business Transacted. 

1. The following members were elected officers of the Corporation for 
the year 1940-41: President — Alvah Small; Vice-President — David J. Price; 
Vice-President — Richard E. Vernor; Secretary-Treasurer — Hovey T. Free- 
man; Chairman, Board of Directors — Albert T. Bell. 

2. The Advisory Committee for 1940-41 was appointed, to consist of 
Albert T. Bell, Chairman; Alvah Small; David J. Price; Richard E. Vernor; 
Hovey T. Freeman and C. W. Pierce. 

3. Messrs. C. C. Johnson and C. W. Johnson were selected to complete 
the Nominating Committee for 1941. 

4. The selection of the dates and place of the 45th annual meeting was 
referred to the Advisory Committee with power. 

5. The appointment of a Program Committee for the annual meeting 
was referred to the Advisory Committee with power. 

6. A proposal for commercial and educational exhibits at annual meet- 
ings was discussed and referred to the Advisory Committee for report at the 
next meeting of the Board. 

7. The budget prepared by the General Manager and presented, with 
amendments, by the Finance Committee, was approved. 

8. The recommendations made in President McComb’s address at the 
1940 annual meeting were acted upon as follows: 

(a) A Committee on Museums, Art Objects and Historic Buildings was 

created and the appointment of the personnel was referred with 


power to the Committee on Technical Committee Procedure in con- 
sultation with the President. 
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(6) The proposed appointment of a committee on the parking problem 
was referred to the Executive Office for investigation of the activities 
of other organizations in this field and the possible contribution that 
the N.F.P.A. might make toward a solution of the problem, with 

_ report to the next meeting of the Board. 

(c) The preparation of a model enabling act to permit the adoption of 
codes by title or reference was referred to the Committee on Laws 
and Ordinances. 


9. The General Manager was authorized to investigate the proposed 
establishment of an endowment fund plan and to report thereon at a subse- 
quent meeting of the Board. 

10. On recommendation of the Committee on Gases, in accordance with 
the action of the 1940 annual meeting, the following amendments in the stand- 
ards for the Design, Installation and Construction of Containers and Pertinent 
Equipment for the Storage and Handling of Liquefied Petroleum Gases were 


adopted: 


Insert at the end of Section B.9 and under the general heading, “Safety De- 
vices,” a note to read as follows: 

“Note: Frequent testing of safety relief valves, as would be required where 
there is a probable increase or decrease of the releasing pressure of the valve due 
to clogging, sticking, corrosion or exposure to elevated temperatures, is not neces- 
sary for such valves on liquefied petroleum gas containers for the following 
reasons. 

“The gases are so-called ‘sweet gases,’ i.e., they have no corrosive effect on 
the metal of the container or valve; the valves are constructed of materials not 
readily subject to corrosion and are installed in pressure vessels so as to be pro- 
tected against the weather. Further, the temperature variations are not sufficient 
to bring about any permanent set of the valve springs. Another reason is that the 
gases are odorized and instant warning is given of any escape of gas. Although 
general storage of these gases has been on a widespread scale for approximately 
thirteen years, industry experience has not shown any cases of these safety valves 
not functioning properly. 

“Tt is recognized, however, that like all mechanical devices, these valves can- 
not be expected to remain in reliable operative condition forever, hence it is sug- 
gested that in the case of containers exceeding 1000 gallons water capacity, they 
be tested at approximately 5-year intervals. When valve is of type necessitating 
removal for testing, container must first be emptied. When type of valve permits, 
testing may be accomplished by an external lifting device equipped with an indi- 
cator to show the pressure equivalent at which it opens.” 

Insert at the end of paragraph B.3 under the general heading “Requirement 
for Construction and Original Test of Containers” a new sub-paragraph as 
follows: 

“Compliance with these provisions requires that such containers shall be con- 
structed and marked only in shops so authorized by the Code authority in question.” 


11. The following action was taken on matters relating to the American 
Standards Association: 


(a) It was voted not to submit the 1940 revision of the standard on Air 
Conditioning to the A.S.A. as a revision of the previous N.F.P.A. 
standard submitted to and approved by the A.S.A. The Executive 
Office was instructed to inform the A.S.A. office that in the opinion 
of the Board of Directors the art of air conditioning is now under- 
going such rapid development and change, with the consequent neces- 





Sk Sb nc be RS eS i a at lt RR al 





pec RS tt Saheb Pk ae ah ls i pitch id aE at esos 


MEETINGS OF BOARD OF DIRECTORS. 11 


sity of frequent revisions of the N.F.P.A. standards on this subject, 
that it is not at the present time advisable to submit these standards 
for approval as American Standard. 

(6) The Executive Office was authorized to submit to the A.S.A. for 
approval the 1940 revisions in the Building Exits Code as recom- 
mended by the Committee on Safety to Life and adopted at the 
1940 annual meeting. 

(c) The Executive Office was authorized to submit to the A.S.A. for 
approval under the proprietary sponsorship method the 1940 revi- 
sions to the standard “Recommended Good Practice for the Installa- 
tion of Piping and Fittings for City Gas” (adopted by the A.S.A. as 
an American Standard in 1933) as submitted to the Association by 
the Committee on Gases on recommendation of the American Gas 
Association, and adopted at the 1940 annual meeting. 

(d) The Executive Office was authorized to submit to the A.S.A. for 
approval as American Standard, the Code for the Prevention of Sul- 
phur Dust Explosions and Fires prepared by the Committee on Dust 
Explosion Hazards and adopted at the 1940 annual meeting. 

(e) On recommendation of President Small, it was voted to concur with 
the other members of the Fire Protection Group in discontinuing 
participation in the work of the sectional committee for the National 
Electrical Safety Code. 


12. The report of the Committee on Technical Committee Procedure 
was accepted, including action on the following items: 


The committee reported consideration of requests for additional repre- 
sentation on the Electrical Committee which were referred to it by previous 
meetings of the Board. This subject was left in the hands of the Committee 
on Technical Committee Procedure for subsequent report. 

The Committee on Manufacturing Hazards was suspended and new com- 
mittees to cover this field were created as follows: 

FINISHING PROCESSES — to cover the present standards on Dip Tanks 
and Paint Spraying and Spray Booths, also other finishing processes 
such as fabric coating and impregnating. 

OvENS AND FuRNACES — to cover the present standards on Ovens, also 
bakery ovens, core ovens and annealing and heat-treating furnaces. 

SPECIAL EXTINGUISHING SYSTEMS — to cover the present standards on 
Foam, Carbon Dioxide and Inert Gas, Water Spray Systems and 
also steam, carbon tetrachloride spray systems and other special sys- 
tems when and if such additional standards become necessary. (The 
title “Special Extinguishing Systems” is intended to indicate that the 
scope does not include hand fire extinguishers, automatic sprin- 
klers, etc.) 

The present Association standard on Spark Arresters was transferred to 

the jurisdiction of the Committee on Field Practice. 

A Manufacturing Hazards Council was created, consisting of the chair- 
men ex officio of the Committees on Dust Explosion Hazards, Finishing 
Processes, Flammable Liquids, Gases, Hazardous Chemicals and Explosives 
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and Ovens and Furnaces, with authority to add the chairmen of any other 
special hazard committees which may be subsequently created. Approval was 
given to the scope of this Council to act in an advisory capacity to the Asso- 
ciation and other committees, calling attention to new processes and hazards 
which may require attention, suggesting their consideration by the appropriate 
existing committees or by the creation of new committees as circumstances 
may warrant, and retaining the present function of the Committee on Manu- 
facturing Hazards in sponsoring advisory reports on special hazards, but not 
itself undertaking the preparation of standards. 


Mr. Benjamin Richards, Chairman of the Committee on Manufacturing 
Hazards, was appointed Chairman of the Committee on Finishing Processes 
and also Chairman of the Manufacturing Hazards Council. Appointment of 
the balance of the personnel of the new committees was referred to the Com- 
mittee on Technical Committee Procedure with authority to proceed, subject 
to confirmation by the Board. 


The Committee on Control of Incipient Fires was discussed and the Com- 
mittee on Technical Committee Procedure authorized to proceed with a pro- 
posed change in name and scope statement. 

13. The list of proposed technical committee appointments was con- 
firmed and the Committee on Technical Committee Procedure was authorized 
to act on future revisions and replacements prior to the printing of the 1940 
Year Book, subject to confirmation at the next meeting of the Board. Changes 
in the personnel of the Committee on Laws and Ordinances and on Member- 
ship were referred to the President with power. (The revised personnel of the 
committees will be shown in the 1940 Year Book.) 

14. President Small reported a proposal from Walter R. MacCornack, 
Chairman, N.F.P.A. Committee on Fire Protection Engineering Education, 
Dean of Architecture Massachusetts Institute of Technology, that M.I.T. con- 
duct a 2-year research on gases produced in fires. It was voted to commend 
this proposal as having most useful potentialities, and to appoint Board mem- 
ber John L. Wilds as a committee of one to maintain contact with this research 
project. 

15. Franklin Wentworth, who has been in the N.F.P.A. Executive Office 
in a consulting capacity since his retirement as Managing Director in June, 
1939, announced the cessation of his connection with the Executive Office as of 
July 1, and his plans to reside in California. President Small on behalf of the 
Board expressed admiration and esteem for Mr. Wentworth, very best wishes 
for his happiness in his new environment, and the hope that members of the 
Board and of the Association might continue to maintain contact with him in 
the years to come. 
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International. 
Incendiary Bombing of Oil Tanks. 


This photograph, made from a British Royal Air Force plane, shows a 
burning oil tank at Dunkirk ignited by bombs from R.A.F. planes after Allied 
troops had evacuated the port. This picture shows the importance of proper 
construction and separation of tanks as a precaution against incendiary bomb- 
ing. No above ground oil tank is immune to the possibility of fire resulting 
from bombing which ruptures the tank and ignites escaping oil or flammable 
vapors. The spread of fire from one tank to another, however, may be con- 
trolled by the well-established measures of fire safety as outlined in the 
N.F.P.A. Suggested Ordinance on Flammable Liquids, irrespective of the cause 
of the original fire. Under war conditions where fire departments may be un- 
available and the oil plant personnel unable to do any effective fire fighting, 
proper diking to prevent the spread of burning oil, adequate space between 
tanks to minimize the danger of spread of fire from one tank to another and 
standard gas-tight construction are all of great importance. 








MARINE FIRE FIGHTING IN NEW YORK, 


Marine Fire Fighting in New York. 


By Albert B. Carlson, 
Deputy Chief, Commanding Marine Division, New York Fire Department. 


The history of marine fire fighting dates back to the early years of the 
19th century. At that time New York City covered an area between City Hall 
and the Battery. After a few disastrous fires on the water front, the Common 
Council ordered a floating engine from an English manufacturer. The engine 
arrived and was placed on a barge in the East River at the foot of Roosevelt 
Street. The barge was propelled by oars and the pump was of the crank or 
coffee mill type, operated by 24 men at the cranks. This was the most primi- 
tive type of fire fighting equipment. 

During the devastating conflagration of 1835, the river was frozen solid, 
including the floating engine. At this fire, in order to obtain water, land engines 
were lowered down on the ice and holes were chopped through the ice for 
the suctions. 

The first steam fireboat, the John Fuller, was hired by the city in 1866, 
and was operated by paid firemen. This was really the beginning of our present 
marine fire fighting force. This boat continued in service until the completion 
of the original city owned fireboat, the William F. Havemeyer, which was first 
placed in service at the Battery in 1875. Her pumping capacity was 4500 
gallons per minute. 

The next boat built in 1881 was named after Zophar Mills, a prominent 
New York merchant, who was a conspicuous member of the Volunteer Fire 
Department. This boat was the longest boat in point of service, having been 
in service until 1935, with a background of 53 years of fire fighting in the 
Port of New York. It was the first iron hulled steam fireboat in New York. 
It was 120 feet in length, with a 25-foot beam. The pumping capacity was 
6000 gallons per minute. 

The City of Brooklyn across the river had two fireboats, the Seth Low, 
built in 1885, with a capacity of 3500 gallons per minute, and the David A. 
Boody, built in 1892, with a capacity of 6500 gallons per minute. 

The Boody, after serving the cities of Brooklyn and New York for a 
period of 24 years, was declared unfit for service. All of the equipment was 
stripped from the boat. It was tied up to a Staten Island pier with a fireman 
watching it pending its disposition. One night the boat sank. The fireman 
managed to get ashore minus his rubber coat, boots and fire helmet. Subse- 


Nore: This article was presented as a paper at the Seventh Annual Meeting of the 
N.F.P.A. Marine Section, Atlantic City, May 8, 1940. For Discussion see 1940 Proceedings, 


page 44. 
















wed 


Si Nal eS ait MapStats 


oi WARM deal aan A a ata, Toate 


4 
4 
$ 
s 
a 












CBR Cini SPR Na ON ERO 2 mee No gle Se 


Pini Goh ec aN Seat 


abelian 


Wiesel SW A 


Liat led deat ah ae acento he tea 


Sd zis ay 


Di SR hd SP i ER OID ie oe cena 





MARINE FIRE FIGHTING IN NEW YORK. 15 





Courtesy of Harold Vincent Smith, Home Insurance Company. 

New York’s first floating fire engine was a decked-over whaleboat furnished 
by the city to one of the volunteer fire companies. The works of an ordinary hand 
operated fire engine of the crank or coffee-mill type were used as the pump. The 
vessel was propelled by sweeps or oars manned by the members of its crew. This 
first fireboat was kept tied up at the foot of Roosevelt Street. 

quently a towboat owner bought the boat for $1250. While the boat was 
being raised from the bottom of the bay, the fireman requested his fire clothing 
from the owner. “Nothing doing,” said the towboat man. “I bought this boat 
as is, and your fireman’s outfit belongs to me.” 

The New Yorker was placed in service at the Battery in 1891 and was 
then considered the latest and most powerful boat of its kind. Its capacity was 
12,000 gallons per minute and it was equipped with triple expansion engines. 

The boat was also equipped with portable corrugated iron shields. When 
fighting hot fires at close range, the firemen would place the shields in front 
of them while directing streams at the fire. The boat also carried 6-inch hose 
for supplying land lines. This hose was so heavy it took the entire crew to 
carry one 50-foot length. 

In 1897 the William L. Strong was launched. It was named after the 
mayor at that time, but the following year when the Strong went into service, 
so did a new mayor, Robert Van Wyck. The boat was then promptly renamed 
after him, and when he was defeated at the next election, the boat regained its 
former name, William L. Strong. The boat is still known by that name, inci- 
dentally, and it is still in service at Staten Island. It is interesting to note that 
most of the New York fireboats were named after the mayors. This was the 
first and only instance where a boat was renamed. 
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Acme. 


The fireboat “William J. Gaynor” pours water upon a blazing Brooklyn pier. 
At the stern of the craft may be seen large reels of hose for use in running lines 
aboard a burning ship or to a fire ashore. New York fireboats respond to all alarm 
boxes within 1000 feet of the waterfront. 


In the year 1898 consolidation of New York and Brooklyn took place, 
resulting in an interchange of assignments of fireboats between boroughs. At 
that time there were six fireboats in service in New York Harbor, with a total 
pumping capacity of 40,000 gallons of water per minute. 

In the early days of fire fighting in New York harbor, the fireboat com- 
manders were having their own troubles with tugboat captains. On occasion 
of river conflagrations the fireboats were seriously hampered by the activity 
of tugboats anxious to establish a claim to salvage by attaching a hawser to 
the burning vessel. In 1902 legislation was passed giving the fireboats author- 
ity similar to that which was then exercised by land companies. 

In 1903 and 1904 the fireboats, Abram S. Hewitt and George B. McClellan, 
were built. The capacity of each of these boats was 7000 gallons per minute. 

Prior to 1904 the fireboats were attached to various land battalions in the 
city depending on where the boat was located. It was found that the fireboats 
were not given proper care and attention and needed immediate repairs amount- 
ing in the aggregate to thousands of dollars. 

During the year 1904 a complete reorganization of the marine fire fighting 
force took place. The fireboat fleet became known at the 19th Battalion, with 
Battalion Chief John Kenlon in command. 

In 1908 three more fireboats were built, the James Duane, Thomas 
Willett and the Cornelius W. Lawrence. They totaled 25,000 gallons capacity. 
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Acme. 


The S.S. “City of Montgomery” reached New York in March, 1934, with a fire 
that had been raging in her holds for more than twenty-four hours. Two fireboats 
attacked the flames in the vessel, which carried twenty-nine passengers and a 
cargo of turpentine, rosin, lumber and cotton. 


The 19th Battalion became the Marine Division in 1909, and John Kenlon 
was promoted to deputy chief. Three more boats were built, the William J. 
Gaynor in 1914, the John Purroy Mitchell in 1921, and the John J. Harvey in 
1931, totaling 32,000 gallons per minute. The John J. Harvey was named 
after a pilot on the Willett who was killed in the performance of duty while 
fighting a fire in the German steamer Miinchen at Pier No. 42, North River, on 
February 11, 1930. During the progress of the fire a terrible explosion took 
place which tore a large hole in the side of the vessel, and fragments of steel 
flew through the air like so much shrapnel. Harvey was struck on the head 
and thrown from the deck of the fireboat into the river. Many of the men, 
including the then Deputy Chief John J. McElligott, who was in command of 
the Marine Division at the time, were thrown to the deck by the force of the 
explosion. It was very fortunate that others were not killed. 


World War Activity. 

During the World War the Port of New York was teeming with activity, 
transporting troops, munitions, war materials, machinery, dangerous chemicals, 
foodstuffs, etc. During this period more devastating fires occurred in piers, 
vessels and wharves than at any time in the history of the port. Fires in- 
creased 100%. In the year 1918, there were 201 fires in vessels and 63 in piers 
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Fireboat “Cornelius W. Lawrence” attacks a four-alarm fire which swept a 
coal pocket on the Harlem River. This boat, placed in service in 1908, is one of the 
smaller New York fireboats. Its discharge capacity is 7000 gallons per minute. 


and wharves. The Marine Division of the Fire Department was taxed to its 
utmost, although at that time there were ten fireboats with a total capacity of 
78,000 gallons of water per minute. It was imperative that something be done 
to strengthen and augment the service. 

A survey of all the railroad and other tugboats was made regarding 
pumps, hose, nozzles, etc., resulting in the establishment of a fleet of 143 auxil- 
iary fireboats. The crews of these boats were instructed and drilled in fire 
fighting, thereby rendering valuable service to the fire department during 
the war. 

The task of protecting the Port of New York from fire with its conflagra- 
tion potentialities is tremendous. New York is the most important seaport in 
the world. More than 22,000 ships and vessels enter and leave this port each 
year. These vessels carry every conceivable kind of merchandise: cotton, jute, 
hemp, flammable oils, chemicals, explosives, etc. 

During the year 1939 the fireboats responded to 1155 alarms. We had 
100 fires in vessels, and 119 in piers and wharves. This does not take into 
account the number of fires that the fireboats operated at on land, adjacent to 
the waterfront. 

There are 722 piers in the waters of the City of New York alone; most of 
them are of the old type, with no fire walls in the sub-structure. The piles 
under the piers are soaked with bilge oil and present very grave fire hazards. 
Fires under these piers are very difficult to extinguish, as very few of them 
have fire hatchways for the use of revolving nozzles and cellar pipes as carried 


on our fireboats. 
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Three of New York’s fireboats aid in fighting a fire in an abandoned grain 
elevator along the Hudson River on September 6, 1939. Lighted up at the right 
is the powerful new “Fire Fighter,” the forward monitor of which is shown throw- 
ing 6500 gallons, or approximately 27 tons of water, per minute through a 5-inch 
nozzle orifice. This powerful stream, equal to more than two dozen ordinary hand 
hose streams, tore the tile facing from the elevator wall. 
Cunard Pier Fire. 

At this time I will briefly describe a fire that we had on the Cunard 
Steamship Company pier 54, North River, on May 6, 1932. This pier was 100 
feet wide and 945 feet long, with a bulkhead building about 55 feet wide. The 
pier and bulkhead building was two stories high. The pier deck was of wooden 
planking with six inches of concrete and two inches of asphalt on top. The pier 
was 22 years old and had no sprinklers or fire walls subdividing the large area 
in the sub-structure or super-structure. The pier deck was not provided with 
fire hatchways. 

The fire appeared to have originated under the first floor of the bulkhead 
building in the vicinity of the boiler room. It was discovered by a pier guard 
at 6:20 a.m. The exact location of the fire could not be determined at first, 
very little smoke being visible. Upon the arrival of the first fire department 
apparatus, which included a fireboat, it was apparent that the fire was 
spreading. 

The department experienced great difficulty in getting hose streams on 
the fire under the pier, due to lack of fire hatchways for use of cellar pipes and 
revolving nozzles. The sub-structure of the pier did not have fire walls. Rafts 
and punts were used by the department to fight the fire under the pier, but on 
account of tidal conditions hose streams were ineffective; consequently the fire 
spread. Five alarms were transmitted during the fire, bringing more land 
apparatus and fireboats. 
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Three units of New York’s fireboats fleet attack a pier fire. 


It was necessary to call upon the Consolidated Gas Company for air 
compressors and pneumatic drills in order to cut holes through the concrete 
for admission of cellar pipes and revolving nozzles. 

Unfortunately the death of one person can be attributed to this fire. 
Ralph A. Kluge, a spectator, and incidentally reported as having been the 
designer of the steelwork of the pier, was killed when a hose line pulled loose 
from a hydrant, whipped around and struck him, fracturing his skull. 

Despite the large fire fighting force present, the department could not 
save the pier, but succeeded in preventing the fire from spreading to other 
adjoining piers, which were connected by bulkhead buildings. 

The entire sub-structure was burned to such an extent that the pier deck 
collapsed into the river after 12 hours, destroying valuable cargo that was on 
the pier. After 27 hours the fire was extinguished. During this period eight 
fireboats directed 35 million gallons of water at the fire. 

It is interesting to note that the fire did not extend to the super-structure 
of the pier. If the pier deck had had fire hatchways and the sub-structure had 
had fire walls at proper intervals, the fire would probably have been stopped 
at the outset. 

The New York Dock Department has in the past 22 years constructed 
piers embodying the latest fire safety features, and in effect has carried out 
to a great extent principles of pier construction as recommended by the Na- 
tional Fire Protection Association. It can be expected that fires occurring in 
the sub-structure of these piers will be easily controlled. 
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International, 


Fireboat “William J. Gaynor” fights the fire aboard the British steamer 
“Silver Ash” at a Brooklyn pier in January, 1939. The freighter was loaded with 
cyanide and many firemen were overcome by fumes while fighting the fire. 


The New "Fire Fighter." 

Our latest addition to the fireboat fleet is the new diesel electric fireboat, 
Fire Fighter, which was built under the personal supervision of Commissioner 
John J. McElligott. It is the latest and most powerful fireboat in the world 
and cost nearly a million dollars. It was placed in service November 16, 1938. 

The boat is 134 feet long and 32 feet beam, and has a total displacement 
of 583 tons. There are four centrifugal pumps capable of delivering 22,000 
gallons of water per minute at 150 lbs. pressure. There is a total of nine 
monitor nozzles, one at the bow and one on the mast aft which is 55 feet above 
the water line when elevated. The other nozzles are on platforms above the 
deck. The bow nozzle has a 5-in. orifice and delivers 6500 gallons of water 
per minute at 150 Ibs. At 300 Ibs. pressure it will deliver more than 34 of a 
ton of water a second. The stream from this pipe is so powerful it will tear a 
pier shed apart. The firemen have named the pipe “Big Bertha.” 

The boat is equipped with air compressors and pneumatic pavement break- 
ers for drilling holes through concrete pier decks, smoke ejector, self-contained 
oxygen masks, foam, acetylene cutting torches and every known appliance 
for extinguishing ship and pier fires. Lack of time prevents me from giving a 
more detailed description of this boat and its appliances. 

On January 23, 1939, shortly after midnight, the fireboat Fire Fighter 
had its first big job. The British steamship Silver Ash was ablaze at a pier at 
the foot of 57th Street in Brooklyn. The ship was a 7750-ton freighter, 443 
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Acme. 

The powerful gasoline propelled fireboat “John J. Harvey” delivering a broad- 
side against a five-alarm waterfront fire. This boat, placed in service in 1931, 
throws 16,000 gallons of water per minute. 


feet long, 58 feet beam. The fire started in the engine room, due to a broken 
oil line. Heavy black smoke was coming from the engine room and later the 
entire engine room was ablaze. Foam lines were advanced to the upper iron 
grating platform in the engine room, and skylights were opened over the 
engine room for ventilation. The foam was not effective because it could not 
be applied properly to the burning oil. The foam streams were striking sev- 
eral iron grating platforms and stairways at different levels of the engine room 
before they reached the fire. Lines could not be advanced to the floor of the 
engine room on account of the terrific heat. The fire spread to the adjoining 
cargo hold. 

The cargo consisted of 270,000 Ibs. of cyanide; rubber, automobiles and 
automobile machinery. Hose lines were stretched to open hatchways and 
streams were directed into the hold. At about 2 a.m. there was a terrific explo- 
sion in the hold aft of the engine room, which blew the hatch coverings into the 
air; several of the firemen were thrown to the deck. This was an extremely 
difficult fire to fight on account of the severe cold, ice coated decks, heavy 
black smoke from the rubber, and possibility of men being killed by deadly 
fumes from the cyanide. 

During the night it was necessary to back the lines off the ship and fight 
the fire from the pier and fireboats. We burned several holes through the hull 
of the ship on the starboard side with acetylene torches, and operated streams 
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Latest addition to New York City’s fire fighting fleet, the “Fire Fighter,” 
throws 22,000 gallons of water per minute at a pressure of 150 pounds per square 
inch. This craft went into service in 1938. 


through these holes to extinguish the fire. The fire was confined to the engine 
room and one cargo hold. Twenty-nine pieces of land fire apparatus and three 


fireboats operated at this fire. 
The fireboat, Fire Fighter, had its first baptism of fire and successfully 


operated 30 hose lines, using only two of her four pumps, discharging a total 
of 2% million gallons of water. The boat operated at the fire for 12 hours. 


Marine Division Personnel. 

The personnel of the Marine Division consists of two deputy chiefs, three 
battalion chiefs, ten captains, 28 lieutenants, 40 pilots, 87 marine engineers, 
52 marine stokers and 255 firemen. All work on an 8-hour basis. 

We also have a Fire Service Supervising Company, consisting of one lieu- 
tenant, three marine engineers, and six firemen who are specialized marine 
mechanics. They respond to large fires, supervise the operation of machinery 
and pumps, and make adjustments, repairs, etc., on the fireboats operating at 


such fires. 
The officers and men selected for the Marine Division in most cases are 


those with experience on vessels and boats of various kinds. We have men that 
have served in the Navy, Coast Guard, steamships, tugboats, ferry boats, etc. 
Some of the men have worked in shipyards at various trades. 
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The entire personnel of the division is made up of uniformed members of 
the fire department except the marine stokers. The pilots and engineers are 
licensed by the United States Department of Commerce, Bureau of Marine 
Inspection and Navigation. 

We have an instruction and drill period every day to familiarize the men 
with the proper handling of tools and appliances, while operating at fires in 
ships, etc. Pilots and engineers conduct classes in navigation and marine en- 
gineering. 

The entire waterfront is divided into ten company districts. Each com- 
pany commander selects competent men to inspect the fire appliances on piers, 
wharves, and bridges, to see that they are in proper operative condition, also to 
see that proper aisle spaces are maintained between merchandise on piers, and 
to see that all laws relating to fire prevention and protection are being com- 
plied with. 

The Marine Division of the New York Fire Department of today has ten 
fireboats and one 55-foot fireboat tender of the cruiser type. All are equipped 
with the most modern fire fighting appliances for combating ship, pier and 
waterfront fires. Each boat is equipped with two-way radio. 

The boats are berthed at strategic points, and cover 578 miles of water- 
front in addition to 193 miles on the Jersey side. All fire alarm boxes in 
important sections of the city within 1000 feet of the waterfront have fireboat 
assignments. The boats operate at land fires as well as ship and pier fires. It 
is possible for the fire fleet to pump water into the high pressure system if 
necessary, and furnish 96,000 gallons of water per minute at 150 lbs. pressure. 
This would be most essential if the high pressure pumps were out of commis- 


sion. In conclusion I might add, that it is within bounds for me to say that no 
harbor in the world enjoys fireboat protection equal to that of New York City. 








DRYING BY INFRA-RED LAMPS. 


Drying by Infra-Red Lamps. 
Report by Benjamin Richards, Chairman, 


Committee on Manufacturing Hazards. 


Drying by the radiant heat from infra-red lamps has now become com- 
mon in industry. Paints, lacquers, enamels and other finishes are dried, espe- 
cially in the automobile industry, and lamp dryers are used in many other ways 
in various industrial processes. 

The principle used is the utilization of the radiant waves from lamps 
whose light waves are at the red end of the spectrum in the near invisible but 
visible field of light rays. The near infra-red field includes wave lengths of 
from about 6500 to 14,000 A.U. Most of the heating lamps used permit a 
utilized energy below 20,000 A. U. The violet rays at the other end of the 
spectrum are about 4000 A. U. The term “A. U.” indicates a standard scale 
for measuring the length of the light waves as devised by the Swedish physicist 
Angstrom. The Angstrom Unit is one one-billionth of a centimeter. (Wave 
length in meters is 300,000,000 divided by the frequency.) Another standard 
sometimes used is called the millimicron, which is ten times an Angstrom Unit. 
This near infra-red field represents the most penetrating range of the waves 
for certain drying purposes and so is best adapted to such drying work. 

Radiation results from any hot or heated substance, the peak wave length 
ordinarily shortening as the heat increases. The heat from a radiator or steam 
pipe is in the invisible (far infra-red) field beyond that obtained from infra- 
red lamps. Glowing hot substances emit a large part of their energy in the 
infra-red field; 80 to 90% of the energy of ordinary filament lamps is said to 
be in the near infra-red field. 

The temperatures usually listed are temperatures at the filaments which 
are about 1500° K. The term “K” is used to indicate the color temperature, 
which is the same as Fahrenheit so far as it can be measured by color tempera- 
ture measuring devices. (The sun is 6000°K; Mazda lighting lamps 2600 to 
3200° K; carbon lamps about 2000° K. Some unenclosed resistance heaters 
are made as low as 1200° K.) The 250 watt heating lamps on the market 
rate at approximately 11,500 A. U. (770 B. T. U. per hour.) 

These color temperatures of the lamps are not a measure of the tempera- 
ture produced in ovens or lamp tunnels. The temperatures of painted surfaces 
and other goods being treated usually run from 250° to 350° Fahr. 


Note: This article was presented as a committee report at the 1940 annual meeting 
of the N.F.P.A., Atlantic City, May 8-11. It is printed in the QuARTERLY to permit the 
inclusion of illustrations. For discussion see Proceedings, page 262. 
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Ford Motor Co. 
Automobile wheels on conveyor passing through infra-red dryer. 


There is nothing new in this principle of drying, as the sun drying of 
clothes, fruits and the like is based on the same principle. We are discussing 
new applications of this principle. 

Some advantages of drying by infra-red lamps over ordinary gas or oil 
heated ovens are as follows: 

Much quicker results are produced on certain classes of goods; usually a 
low cost of production and maintenance; better working conditions; less floor 
area needed; flexibility; adaptability; less odors and smoke; no oil or gas fuel 
hazard and no wasted fuel or power because the preheating of ovens is not 
necessary. Explosions are also unlikely to occur, as tight enclosures are not 
required. While the first cost of the lamp dryers may be high, this is more than 
offset by the above named gains. Also drying can be conducted without injury 
to other parts: i.e., repairing paint defects on auto bodies after upholstering, 
glass setting, etc. 

So far as is known, no important special chemical action takes place. The 
drying results from the heat from the infra-red lamps. Immediate concentra- 
tion of the rays upon the work is important. Their effectiveness is also 
dependent to some extent on the wattage of the lamps, their distance from the 
work under treatment, and the type of reflectors. The lamps are most efficient 
in dryng paints on sheet metal work where the metal is comparatively thin 
and can respond to the heat. In treating larger volumes, such as thick pieces of 
metal, more time is required and on irregular shaped articles some of the dry- 
ing necessarily has to be by conduction. Large masses cannot be heated effi- 
ciently. The effect of the lamps can be measured accurately by instruments 
which register the watts per square inch, but until more data are available the 
trial and error method probably will be most used to determine results on 
various products. 
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This method of drying was first developed by the Ford Motor Car Com- 
pany, which controls Patents Nos. 1,998,615 and 2,057,776. These patents 
relate largely to the drying of enamels by the use of wave lengths less than 
1.6 microns. The Ford Motor Car Company has about 40,000 of these lamps 
in use for drying purposes and it is said, have one such drying tunnel 80 or 90 
ft. long, with possibly 5000 lamps of 240 to 260 watts each. 

The lamps used in this type of drying are usually 250 or 260 watts rated 
at voltages 105 to 120. Some 500 and 1000 watt lamps are produced for spe- 
cial uses. 

The lamps are usually arranged in drying tunnels, these being in the form 
of open cages. They are not enclosed, so the dryers are not of the type of ordi- 
nary ovens. For the best work the rows of lamps are arranged to conform 
roughly to the general contour of the work being dried. For instance, if automo- 
bile bodies are dried, the lamp tunnels somewhat conform to the shape of the 
cross sectional contour of the automobile body, the lamps being from 9 to 18 
in. from the automobile. Smaller tunnels are built for smaller goods and in 
some cases goods on a belt conveyor pass under lamps pointing downward 
upon them. Some goods are treated by a bank of lamps, the conveyor carrying 
the goods being arranged to turn the goods so that all portions will be subject 
to the rays of the lamps. Long lamp tunnels can be so arranged with auto- 
matic control so that lamps with different wave lengths or intensities can be 
switched on or off progressively to produce any desired results on the work. 

The lamp bases are usually ventilated so that the mounting cement in the 
bases may be kept cool. The lamps themselves do not get very hot if the 
shades are well ventilated and have efficient reflector surfaces. In such 
cases the bare hand can be placed on the back of the reflector without 
discomfort. Neither is the air in the tunnels heated to high temperatures. The 
drying effect is due to concentration of rays on the work or, more accurately, 
due to the heat produced by the interruption of the rays by the body of the 
goods being treated. This results in raising the temperature on the work only. 
For instance, in drying an automobile body, the rays heat the steel so that paint 
is largely dried from the inside outward. 

The lamps are used for other purposes than drying paints, such as drying 
printing, latex, expanding metal parts for assembly, and all sort of industrial 
processes. It is said that lacquers and quick drying enamels can be dried in 5 
to 15% of the time required in an ordinary oil or gas heated oven. Air drying 
finishes, such as synthetic lacquers, can be dried in three or four minutes. 
Heavy baking enamels may require 30 to 40 minutes as against 60 to 90 
minutes in old style ovens. Oil paints, requiring oxidation, require a longer 
treatment. Finishes which reflect rays, such as whites and other light colors, 
require longer than the blacks and other dark colors. The absorption and 
reflection factors of the paints being dried are varying items to be considered. 
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Fostoria Pressed Steel Corp. 
Infra-red lamps in frame adjustable for drying parts of vary- 

ing shapes and sizes. 
The reflection factor of most paints is not the same for infra-red as visible light 
rays. The specific heat and conductivity of the material being dried is also a 
factor, so in drying finishes on wood, paper and such things, having low con- 
ductivity, the rays are centered on the surface to be dried, rather than to heat 
the material, and in such cases a low level of radiant energy is best. 

The lamps are said to have a life of 10,000 to 20,000 hours and have a 
light output of about one-third of the ordinary Mazda lamp of the same watt- 
age. For the transmission of the heat gun metal lacquers respond the best, fol- 
lowed by red primer and then the black and gray lacquers. The typical lac- 
quers have the greatest absorption, so the solvents are quickly evaporated, 
hastening the final baking, which involves oxidation and possibly polymeriza- 
tion. Sometimes it is wise to have a different lamp at the start of the 
process to hasten evaporation and another type of lamp to finish the baking 
beyond. Where water must be evaporated, lamps with temperatures of about 
2500° K give a good balance between absorption and penetration. Such lamps 
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Infra-Red Ray Devices, Inc. 
Dryer for small parts. Spindles rotate parts under lamps. 


might be used in evaporating water from pulp, felts and other things of con- | 
siderable thickness. Evaporation of solvents interferes materially with the 7 
efficiency, so where solvents are used it is best, for both manufacturing results P 
and for safety, to have the goods first passed through a chamber or under a 4 
ventilating hood, so that the bulk of the solvents may be exhausted out of the 7 
building before the goods come into the field of the lamp rays. It is said to be 4 
wasteful to try to effect drying by projecting the radiation through a consider- 7 
able amount of solvent vapors. Efficiency can also be gained by enclosing the 7 
conveyor beyond the lamp tunnels that the heat in the goods may be retained © 
and so fully utilized. There is said to be about 15% increase in efficiency if the © 
lamps are staggered, with the reflectors touching each other rather than when 4 
arranged in rows with spaces between the reflectors. The lamps are usually 6 % 
to 18 in. from the surfaces being dried. If too close “spotty” drying may result. 7 
Some special lamps have prisms, something like the lighthouse type, to direct © 
the rays. Usually tests must precede the designing of a dryer to adapt the © 
process to each particular class of work. : 

Some enclosed infra-red lamps are on the market, but we are told that | 
they are less efficient than the open lamps and are thereby not likely to be 3 
generally used. The vented reflector shades on the open lamps seem to add | 
to their safety. 

The type of reflectors used is very important. There are two general § 
types, spherical and parabolic, varying in diameter at their rims from 6 to 14 § 
in. The former are designed to diffuse the rays and the latter concentrate them. 7 
Gold plated reflectors are commonly used, as they are the most efficient 7 
because the gold plating does not readily tarnish. Copper and silver plating | 
and some other finishes are efficient when bright, but they tarnish readily and § 
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Infra-Red Ray Devices, Inc. 


Drying tunnel for automobile tops. 


the use of such types is impractical because of the cost of keeping them 
polished. Aluminum is used and is fairly efficient, the aluminum plating being 
of two kinds — processed aluminum and polished aluminum. Chromium plat- 
ing is fairly efficient. The parabolic reflectors are more commonly used where 
it is desired to concentrate the rays on a definite area such as in spot drying. 
The gold lined and other good reflectors project most of the heat outward so 
the backs of such reflectors are comparatively cool. Drafts must be avoided, so 
any ventilation used for taking out solvent vapors must be arranged separately 
from the drying areas, and to utilize the heat on the goods after treatment, 
drafts should also be avoided. In drying certain thermoplastics and other 
goods requiring quick cooling, air blasts or a refrigerating section follow the 
drying section of the tunnel. 

So far it is found that when such drying tunnels are placed in compara- 
tively large rooms they apparently are safer than old style drying ovens even 
though large amounts of solvents are evaporated. As there is no enclosure, the 
solvent vapors diffuse about the room, so they are not concentrated and extra 
hazardous conditions are thereby avoided. Smoke and other by-products of 
the baking are less than those produced by old style ovens. 

Ordinarily insurance interests might consider the electric equipment used 
as requiring the class of apparatus called for in hazardous locations, but 
experience to date shows that ordinarily such locations need not be con- 
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Ford Motor Co. 
Automobile body in infra-red drying tunnel. 


sidered as “hazardous areas,” under the usual meaning of that term. At any 
rate it is impracticable to call for vapor-proof or explosion-proof lamps. As 
stated before, some vapor-proof lamps of this type are on the market and may 
be used in unusual and specially hazardous places. It will be necessary to 
gain further experience before accurate conclusions can be reached regarding 
the general safety of the process. 

One item which may call for attention is that, where there is drying by 
infra-red lamps, there may be a tendency to increase the use of fast drying 
solvents in spraying and dipping, as the use of such solvents would tend to 
increase the efficiency of infra-red lamp dryers. 

One concern is experimenting in using the infra-red principle in a gas or 
oil heated oven. This is done by heating plates to the proper color to produce 
the infra-red rays. This paper, however, is confined to the use of electric lamps, 
but our Committee will follow this new development during the year. Obvi- 
ously this principle and method as applied to gas and oil heated ovens seems 
to involve more serious hazards than the use of electric lamps. 
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We offer the following suggestions which might be taken as a tentative 
report for guidance during the year pending further study of this subject and 
possibly the presentation of some more detailed rules next year. The sugges- 
tions are as follows: 


1. All electric equipment should be of approved type and installed in 
accordance with the National Electric Code. 


2. In drying goods involving the evaporation of considerable amounts of 
flammable solvents by infra-red lamps such installations should not be con- 
fined in small rooms unless such rooms are thoroughly ventilated. 


3. Where the evaporation of a considerable amount of flammable 
solvents is involved, ventilated hoods or enclosures should be built at the first 
part of the conveyor with exhaust systems to discharge the first evaporation 
from the solvents outside so that when the goods progress to the lamp drying 
tunnels a comparatively small amount of solvent is left for evaporation. 
Preferably a space between such ventilating section and the drying section 
should be maintained. 


4. A similar ventilating system could be installed to precede the drying 
where goods give off flammable dust, waste, deposits, etc., which might collect 
on the drying lamps. 


5. Lamps and other electrical equipment should be kept free from flam- 
mable deposits and adequate cleaning carried out as a regular program where 
needed. 


6. Lamp drying units should be well separated from spraying and dip- 
ping processes. 

7. Controls should be provided so that the lamps in the tunnels will be 
shut off automatically if and when the conveyor stops. 

8. If there are no conveyors, the goods being left stationary in the 
dryer, there should be a time switch to shut off the lamps to avoid overheating 
the stock if it is not removed from the dryer on time. That would guard some- 
what the human element hazard. 

9. Goods on conveyors should be rigidly supported so as to be not liable 
to displacement and so cause lamp breakage and short circuits. Where there 


are no conveyors, goods should be fixed on dollies running on tracks to accom- 
plish the same result. 


10. Special protection, if required, should consist of automatic sprin- 
klers or approved water spray systems over the lamp tunnels and under venti- 


lating hoods or an approved automatic CO, gas fire extinguishing system 
should be provided. 
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Arson in Times of War. 


By Dr. Richard C. Steinmetz, 
Chief Special Investigator Mill Mutual Fire Prevention Bureau (Member N.F.P.A.). 

On Sunday, January 21, of this year, there appeared in the Chicago 
Tribune a story headed, “Mystery Plant Builds Motors for War Planes.” The 
story told of a new $6,000,000 plant spread out over a 53-acre tract of land 
in Indiana to be used for the production of airplane motors of secret design. 
Relatively unimportant was the fact that such a huge plant had recently been 
constructed for the production of airplane motors of secret design. What was 
important was the fact that the new plant was, as far as government engineers 
could determine, absolutely saboteur-proof. At least, they were certain that 
the possibilities of damage by saboteurs had been reduced to a minimum. 

The Tribune’s story stated that the new plant was surrounded by an elec- 
trically charged fence, that it was constantly floodlighted at night, that there 
were three picket lines of armed guards at all entrances. To frustrate sabo- 
teurs, the building had been divided into steel walled units; it had been 
equipped with its own well water system, its own diesel power plant. Signifi- 
cant was the fact that no external power failure could halt work in the plant. 

Moreover, few of the employees were allowed to enter sections of the 
building other than those in which they worked. All employees were carefully 
checked and catalogued — warned that they were being entrusted with secrets 
of national importance. 

To the average lay reader, to many a plant manager or superintendent 
even, it might have seemed that absurdly undue precautions were being taken 
in this new “mystery plant.” To those acquainted with sabotage, however, 
and particularly arson as a form of sabotage, it was gladdening news. It raised 
the hope that soon industrial plants throughout the country would be pro- 
tected against the ruthless (and very often clever) saboteur. 

But what is sabotage? Why is it necessary to take such drastic steps to 
guard against it? 

Sabotage is the malicious waste or destruction of an employer’s property 
by workmen either during war or during periods of labor trouble. It is the 
obstructing in all possible ways of the regular processes of production. Natu- 
rally, sabotage may take several forms — as many forms as there are methods 
of destruction. And since fire is an effective method of destruction, it becomes 
obvious why sabotage more often than not takes the form of arson. 

It is evident, however, that not only sabotage but amy form of arson com- 
mitted upon industry obstructs production. It is evident that, in times of war, 
any form of arson committed upon industry really has the same effect as 
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sabotage — that is, production is hampered, supplies are exhausted. Therefore, 
if we are to make a study of arson committed upon industry during times of 
war, we cannot very well limit our study to sabotage alone. 


Motives for Arson. 
The motives* for arson with reference to business and industry have been 


arranged under five main classifications and are as follows: 

1. Economic gain. Assured benefits directly. 

2. Economic gain. Assured is innocent party, but the perpetrator benefits 

directly or indirectly. 

3. Personal satisfaction, attainment of a goal, or furtherance of a cause. 

4. Concealment of some other criminal act. 

5. Arson by the mentally afflicted. 

In the first classification where there is an economic gain and the assured 

benefits directly, some of the more important motives are as follows: 
. Quick liquidation of a business enterprise. 
. Settlement of an estate. 
Absence of a ready market for the stock. 
Obsolescent merchandise or machinery. 
Failure to receive expected orders. 
Termination of a seasonal business. 
. Desire to avert failure. 
. Urgent need for ready cash. 
Sale of land without buildings. 
Inability of manufacturer to fulfill certain contracts. (Quite often clause 
included in contract to effect that in event of fire the manufacturer is not 
to be held responsible for unfilled orders.) 
k. Desire to terminate a partnership. 
1. Business quarters outgrown. 
m. Desire to move from a certain locality. 
n. Assured has been able to obtain too much fire insurance coverage. 
o. Building has been condemned because of unsanitary conditions. 
p. Scarcity of raw material. 


Where there is economic gain and the assured is an innocent party, but 
the perpetrator benefits directly or indirectly, some of the more important 


motives and persons who might foster such motives are as follows: 
a. Adjusters — to secure contract to adjust the loss. 
b. Insurance agents — to stimulate business. 
c. Building contractors — to secure the contract to 
(1) Rebuild. (2) Wreck. 
d. Competitors — to stifle competition. 
e. To secure employment as 
(1) Watchman. (2) Fireman. (3) Policeman. 
f. To secure contract to handle the salvage or to purchase salvaged material. 


a 
b 
c. 
d. 
é. 
h. 
g 
h 
i. 
j. 


*For further discussion regarding motives for arson see “What About the Moral 
Hazard?” by the writer. The Weekly Underwriter, December 2, 1939, Vol. 141, No. 23, 
pp. 1161-1164. 
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Fires started for some personal satisfaction, for the furtherance of a cause, 
or for the attainment of some goal have indeed been numerous and costly. 
Many of these motives occur during national or international crises and thus, 


are of the utmost importance today. In this classification are: 

a. Sabotage. 

b. Riots. 

c. Strikes. 

d. Hatred. 
(1) For revenge. (3) As a result of jealousy. 
(2) For spite. (4) As a result of feuds. 

e. Intimidation. 


Sabotage has already been defined in this paper as the malicious waste or 
destruction of an employer’s property by workmen, and the obstructing of the 
processes of production. It is at once evident that explosives, incendiary 
bombs, and fire are effective tools with which the saboteur might work. They 
are particularly effective tools when it is considered that sabotage is always 
carefully planned and secretly committed so that the saboteur may remain 
undetected and in a position to repeat his destructive work when the oppor- 
tunity arises. 

The object of the saboteur may not necessarily be the complete destruc- 
tion of a large manufacturing plant. His object may be merely to damage 
machinery or processing equipment or the raw or finished materials. Or, the 
saboteur may have as his objective, the interruption of work in several manu- 
facturing plants by the destruction of a power plant or lines. 

When hatred is the motive for arson, any one of several situations is pos- 
sible. Not uncommon in this category is the fire that was started by a dis- 
charged or disgruntled employee. The “torch” perhaps claims the assured 
owed him money, or possibly he was fired or rebuked by the assured for steal- 
ing from the premises. One fire was started (and resulted in the snuffing out of 
many innocent lives and the destruction of property) merely because the per- 
son responsible for the fire claimed he was maltreated and teased by the owner. 

Strikers have confessed plans to dynamite or set fire to buildings where 
they have been employed so that “scabs” would no longer have jobs. In cer- 
tain sections of the country the burning of the home or barn of a neighbor 
with whom there has been some disagreement is not uncommon. Racketeers 
have found the torch and bomb more terrifying than the blackjack or gun. 


Other Motives for Arson. 
Resorting to arson in an attempt to conceal some other crime includes a 
variety of motives which may be classified as follows: 
a. To obliterate evidence. 
(1) To cover up the fact that there is a stock shortage. 
(2) To destroy records. 
(3) To conceal murder, burglary, or larceny. 
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b. To divert attention of watchman, custodian, law enforcement officer, or 
general public. 
(1) For purpose of looting premises. 
(2) To burglarize another location in the same community. 
c. To break out of jail, penitentiary, state hospital or some other institution. 

The country grain elevator manager sometimes burns his elevator when 
the company by whom he is employed contemplates an audit of his records. 
Dishonest bookkeepers and accountants who have been indulging in pleasures 
and luxuries which their income will not warrant have resorted to arson to 
destroy records showing embezzlement, forgery, and false entries. Safe blowers 
and others who have committed burglary, often use explosives and incendiary 
bombs in an attempt to destroy the physical evidence of their crimes. Mur- 
derers, at times, try to conceal their victims and evidence by setting fire to the 
room, house, building or car containing the body. 

And lastly, we will consider briefly persons who are motivated to commit 
arson because of certain mental afflictions, as follows: 

a. Sufferers from some form of insanity. 
(1) Pyromania. 
(2) Paranoia and religious fanaticism. 
b. Psychopathics without a psychosis. 
(1) Policeman “discovers” fire he started and turns in alarm. 
(2) Fireman starts fire in order to make spectacular rescue of building 
occupants. 
(3) Desire to create excitement. The thrill of seeing fire department 
in action. 
(4) Desire to accomplish something. A means of satisfying the “ego” 
even though the accomplishment is of a destructive nature. 
c. Drug addicts and alcoholics, 
d, Idiots, imbeciles and morons. 
e. Epileptics. 

A pyromaniac is one who starts fires because of an irresistible urge, desire, 
or passion for fire. His craze for fire may be satisfied only by starting the fire. 
In other cases, satisfaction may be realized by merely watching leaping flames. 
Other pyromaniacs seem to derive some sexual gratification during the perpe- 
tration of the act or during the course of the fire. 

The paranoiac suffers from a chronic mental disorder characterized by 
systematized delusions of persecution and greatness, sometimes with hallucina- 
tions. Persons who have been discharged or employees who believe they are 
being persecuted by their employers because of their failure to receive wage 
increases, promotions, or special favors may be diagnosed as paranoiacs when 
they resort to arson as a means of retaliation. 

Alcoholics have been known to start numerous fires while under the influ- 
ence of liquor. Imbeciles, morons, and idiots have also caused fire departments 
a great deal of trouble along these lines, and epileptics have been known to 
commit arson. 
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Methods and Materials Used by Arsonists. 
The methods employed and the manner in which incendiaries operate 
(generally referred to as modus operandi) are undoubtedly more numerous 
and more varied than those employed by any other class of criminals. There 
is often some connection between the method used in starting the fire and the 
motive for the crime. Fires started by saboteurs or by those who stand to gain 
economically are frequently ignited by more ingenious and complicated | 
methods than those started in an attempt to conceal some other crime or where | 
the mentally afflicted are involved. 3 
Materials and substances which have been employed by the arsonist to © 
perpetrate his deeds may be classified as follows: | 
A. Combustible materials, oils, volatile liquids and other chemicals. 
B. Mechanical contrivances and trailers. 
C. Gas and electrical appliances and contrivances. 
D. Flammable gases. 
E. Chemical apparatus. 
F. Explosives and bombs. 
It has been observed in the past that it is usually more difficult to deter- | 
mine the cause of a factory or warehouse fire than it is to determine the cause | 
of fire in a dwelling house or on some agricultural property. Since this is true, 3 
it is obvious that the “professional” arsonist, the arsonist who attacks indus- | 
trial plants and stores (and the saboteur is included in this classification), has 7 
at his command a knowledge of the most positive and ingenious incendiary 7 
materials and methods. 
In an analysis of the above classifications, therefore, we shall deal par- § 
ticularly with (E) chemical apparatus and (F) explosives and bombs, for we § 
consider these methods of prime importance in times of war. However, we | 
do not and cannot minimize the dangers from sources other than these. 
A few of the items which are included in the classification, “Combustible | 
materials, oils, volatile liquids and other chemicals” are as follows: 
1. Journal box waste obtained 11. Gasoline. 
from railroad cars. 12. Ether. 
2. Candles — tallow, wax, par- 13. Paint. 
affin. 14. Paint remover. 
3. Gasoline or oil-soaked bur- 15. Varnsh. 


lap or rags wrapped around 16. Lacquer. 
club or rock. 17. Rubber cement. 
. Newspapers and trash. 18. Metal polish. 
. Lubricating oil. 19. Stove polish. 
. Kerosene. 20. Cleansing fluid. 
. Fuel oil. 21. Celluloid. 
. Turpentine. 22. Nitrocellulose film. 
. Alcohol. 23. Metallic sodium. 
. Benzine. 24. Phosphorus. 
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Some of the containers found at the scene of the crime which held the 
liquids used by the arsonist are bladders, rubber gloves, hot water bottles, 
inner tubes, jars, jugs, bottles, vases, pans, lard cans and cellophane bags. 

Mechanical contrivances and trailers include the following: 

. Alarm clock arrangements. 

. Lighted lamps and lanterns. 

. Trailers made of fuse, candlewicks, rope, cloth, paper and celluloid, often 
saturated with some flammable liquid. 

. Matches and lighted cigarettes. 

. Heating equipment deranged. 


Included in the classification designated as “gas and electrical appliances 
and contrivances” are: 
1. Gas flat irons. 
2. Hot plates. 
. Electric flat irons, heaters, toasters, switches, soldering irons, and door bells. 
. Telephone boxes fixed to spark when bell rings. 
. Wiring arranged to cause short circuit. 
6. Electric light bulbs placed in combustible material. 
Flammable gases which have been used by arsonists to start fires are: 
1. Illuminating gas. 
2. Acetylene gas. 
3. Sewer gas. 


Chemical Apparatus and Explosives. 


Perhaps the most outstanding example of the use of a chemical apparatus 
to start several fires (and to evade detection continuously) was that apparatus 
used by the agents of a foreign nation in munition depots and transport ships 
in the United States prior to our entry into the first World War. For although 
we had not entered the war, supplies were being sent abroad constantly. 

The chemical apparatus used to start the fires consisted of a hollow tube 
made of lead and shaped somewhat like a cigar. In the middle of the tube and 
dividing it into two compartments was soldered a circular copper disc. One of 
the compartments was then filled with an acid, the other with a different acid. 
Both ends of the tube were sealed with acid resisting plugs. 

The copper disc separating the compartments acted as a timing device, 
for its thickness regulated the length of time it took for the two acids to enter 
into a chemical reaction. The union of these two chemicals produced a flash of 
flame which shot from both ends of the tube. The heat melted the lead. There 
was no remaining evidence. The placing of such a chemical apparatus at 
advantageous spots in ship cargoes, warehouses, and manufacturing plants did 
considerable damage. 

Another incendiary device used is called thermit, a mixture of powdered 
aluminum and a metallic oxide. When it is ignited, the aluminum reduces the 
oxide to molten steel at a temperature of 3000° C. It is practically impossible 
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to extinguish the flame from such a device. It is probable that if the present 
war continues, neutral and nonbelligerent nations as well as the belligerents 
themselves will feel the work of the saboteur. Devices such as the two already 
described will be resorted to undeniably. 

Fires which follow explosions cause the destruction of many properties. 
Safe blowers often use explosives. Strikers, sympathizers or radicals also use 
explosives and bombs to destroy property, to intimidate witnesses, to satisfy a 
supposed injustice, or to display their hatred. 

Explosives used include: 

1. Dynamite. 

2. Nitroglycerin. 

3. Gun cotton. 

4. Blasting caps — dynamite caps and detonators. 
5. Gunpowder. 

The explosion of dynamite is produced by a violent shock, initiated by a 
blasting cap or detonator, and not by a flame or heating. A high-power rifle 
bullet will explode dynamite readily. Although the material will stand some 
rough handling, it is certainly recommended that it be handled with the great- 
est of care. 

When dynamite is found, it should be turned over to law enforcement 
authorities immediately. It will no doubt then be taken to explosive manu- 
facturers for possible identification as to where it was obtained. Dynamite is 
usually made up of sticks of 1%4 x 8 in., and in the event that an odd size 
stick is found, it may possibly be traced. Boxes in which it is packed are 
marked with code numbers, thus aiding identification. 

Dynamite and nitroglycerin are classified as typical high explosives. 
When properly set off, they explode with terrific velocity, the explosive wave 
traveling through the substance at the rate of 15,000 to 25,000 feet per second. 
The sound of such rapid explosion or detonation is high pitched and results in 
a violent “crack.” The explosions are so rapid that they shatter the material 
close to the explosive. 

Nitroglycerin is a somewhat yellowish or colorless oil liquid which is very 
sensitive to shock. It should never be poured into a water closet or sink. 
Since it is much heavier than water, it will stay in the trap. There it might be 
set off at any time by a sudden shock. One should never pour it on the ground 
expecting that it will evaporate and entirely disappear. Instead, it will seep 
into the ground, retaining its explosive qualities, and a sharp blow, as, for 
example, someone striking the ground with his heel will detonate it. When 
nitroglycerin has been spilled it can be chemically decomposed by sodium 
sulphide solution. This should, of course, be done by an expert. 

Though innocent looking, blasting caps (dynamite caps and detonators) 
are high explosives. They are especially hazardous and a constant menace 
until actually destroyed. Their unusually bright and shiny appearance makes | 
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them most alluring to children as well as adults. Children may try to shoot 
them in sling shots against a brick wall, or they may try to pick the white 
“stuff” out of them with a pin. One cap is sufficient to tear a foot or hand to 
shreds. Fulminate of mercury, the compound with which blasting caps are 
charged, is very sensitive to shocks and friction. Fulminate can be fired by 
friction, blows, fuse or by the action of sulphuric acid. 

Caps when found should be very carefully separated and packed in cotton 
or excelsior and never allowed to remain or be near dynamite. They should be 
turned over to the proper law enforcement authorities immediately. Blasting 
caps should not be carried loosely in pockets. 

To dispose of these caps burn them in the open, from behind a barricade 
and at a safe distance, out of range of flying particles of metal. This work 
should be done by an expert. 

Gasoline vapors or combustible gases or vapors properly mixed with air, 
and gunpowder (both black and smokeless), are classified as low explosives 
and can usually be set off by a spark or flame. They explode much more 
slowly than high explosives, their speed of explosion (or burning) varying from 
about 300 feet per second to 2000 feet per second. Because of this compara- 
tively slow rate of explosion, they produce a pushing effect rather than a 
localized shattering type of damage. The sound of such a slow explosion is 
low pitched and resembles a loud “boom.” Low explosives usually produce a 
large flame, which because of its comparatively long duration may start a fire. 

Gunpowder should be properly immersed in water by an expert and kept 
away from flame if it is to be rendered ineffective. Some bombs may be set off 
by a fuse or clockwork mechanism or some timing device. Other bombs are so 
arranged that they explode when thrown or when opened. 

Ordinary safety fuse which is used in mining burns at the rate of 30 to 40 
seconds per foot. Most varieties of fuse cannot be extinguished by stamping 
on it, or by throwing it into water. If you find a bomb with a fuse burning, 
grab the fuse and pull it out. You may have to pull hard and work fast. If 
there is not time to grab the bomb, drop to the ground, keeping your head away 
or covered, and lie flat until the bomb explodes. Guard your eyes. 

There is no routine method for the safe investigation of unexploded 
bombs. They should be handled by persons experienced in the use of explo- 
sives. Since many explosives are comparatively safe when wet, a general im- 
pression exists that the best way to treat a bomb in order to render it ineffec- 
tive is to place it in water. Such a method should not be adopted indiscrimi- 
nately since bombs in which metallic sodium is used, or even those containing 
sulphuric acid, might explode by being immersed in water. 

Frequently the nature and condition of the damage evidences the type of 
explosive or bomb responsible for the destruction. It may be determined 
whether the damage is of the generalized “‘push” type or localized “shattering” 
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type. However, from the extent of the damage, a very inaccurate estimate is 
sometimes made of the amount of explosives employed. 

In the event that a bomb has been exploded in an effort to destroy a build- 
ing or to start a fire, an expert should be called as soon as possible to collect bits 
of débris and to examine the scene. If unexploded bombs are found, it is best 
to call an expert to the scene rather than to send the explosives to him. 

The wreckage, if carefully searched, may show fragments of fuse, wire, 
tape, timing device or other portions of a bomb. These must be carefully pre- 
served for use as evidence. They not only may give excellent indication as to 
the nature of the bomb, but may be important for purposes of comparison to 
show who constructed the bomb. 


Control of Malicious Fires. 

No matter how careful the precautions against arson, and particularly 
arson in times of war, plant managements must be prepared to combat mali- 
cious fires. In general, the established methods of fire detection and extin- 
guishment which are effective for accidental fires are equally applicable to 
malicious fires, but in arson and sabotage, the danger of malicious derange- 
ment of fire protection equipment is ever present. 

Perhaps the most important general precaution, frequently overlooked 
in large scale operations, is the importance of subdividing combustible mate- 
rials so as to minimize the amount of potential fuel for any single fire. Manu- 
facturing operations or storage of products which are subdivided into well- 
segregated separate units, constitute one of the best precautions against major 
fire damage whether it be accidental or incendiary. This can be accomplished 
either by subdividing the operations or storage in separate well-spaced build- 
ings or through subdivision by fire walls and by protection of vertical open- 
ings. In the latter case, more than ordinary attention should be paid to keep- 
ing fire doors closed and preventing any tampering with their operating 
mechanism. This can best be accomplished by very frequent inspections. 

Automatic fire alarm and automatic sprinkler systems are most effective 
in controlling incendiary fires. The general principles of their installation will 
be the same irrespective of whether accidental fires or incendiary fires are to 
be considered. Regular inspection and supervision of all such equipment is of 
paramount importance wherever there may be any danger of tampering by 
arsonists or saboteurs. Supervision of sprinkler valves and all valves con- 
trolling water supplies for fire extinguishment is very important. In the 
absence of electrical supervisory service, a plan for sealing valves open may 
be effective when provision is made for immediate notification to the plant 
management if it is necessary to close valves. Similar precautions may be 
applied in the case of other types of fire extinguishing equipment. 

Great stress is properly laid upon the prevention of access to important 
areas by unauthorized persons. Modern types of burglar alarm equipment may 
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be very useful in this connection. In measures to exclude unauthorized per- 
sons, care should be taken to avoid any extensive locking of doors or blocking 
of access which might delay fire fighting operations. Likewise, consideration 
must be given to the personal danger to employees in hazardous areas which 
are subject to flash fire or explosion. Their path of escape should not be 
blocked by locked doors. Each individual plant presents a separate problem, 
but with the proper understanding of the factors involved, it should be possible 
to prevent access by unauthorized persons without interfering with access for 
fire fighting purposes or emergency exits. 

In times of war, it is particularly important to keep all fire extinguishing 
equipment in operative condition and to eliminate all potential accidental fire 
causes which might give the saboteur an opportunity to escape detection by 
attributing his malicious fire to some obvious ordinary cause such as im- 
properly maintained electrical equipment, accumulations of rubbish and other 
combustible materials or like common fire causes. Stores of gasoline or other 
flammable liquids should be carefully maintained with the usual precautions 
and should likewise be checked to prevent possible withdrawal of the liquid 
for use in starting fires. Other similar precautions will naturally suggest them- 
selves in any individual property. 


The Watchman Combats the Arsonist and Saboteur. 
In order to carry out these extra precautionary measures, the number of 


watchmen or custodians should be increased and these men should be well 
trained in the methods of fire prevention. They should know in detail the 
plant’s facilities for fire prevention and fire fighting, and in addition know 
what information investigators seek when a fire of suspicious origin in the plant 
is under investigation. This information includes: 
1. A complete statement concerning the occurrence of the fire. This includes 
detailed information regarding the time of discovery, progress made by the fire, 
and location of the fire. Also, proper jurisdiction must be determined. It should 
be observed that in order to constitute arson it must be proved that actual burning 


or ignition took place, otherwise, it may merely constitute the crime of attempting 
to burn. 


2. It must be shown that the fire was of incendiary origin. The corpus delicti 
— the proving that a crime has been committed — must be established. 

3. The establishment of a motive is not absolutely necessary, but is very 
helpful to the investigators. Also, a court or jury will have a natural curiosity 
regarding the motive in the event one is charged with arson or a kindred crime. 

4. The establishment of facts and circumstances which will prove the guilt 
of the accused. (More than a confession is needed here.) 

Watchmen and custodians are expected to perform certain duties in the 
event of an occurrence of a fire where incendiarism is suspected. A prescribed 
formula cannot be given which satisfactorily covers all aspects of this particu- 
lar phase of the work, but the following is a list of the more important duties: 
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a. Notify the fire department and in some instances, the police department. 
Warn all occupants of the building of the impending danger. 

b. Always carry a pen or pencil — preferably a pen — and notebook, watch, 
or clock when on duty. When there is an unusual occurrence, make note of it as 
soon as possible thereafter while the matter is fresh in your mind. It may be very 
important. 

A few suggestions as to some events which should be recorded are: 

(1) Time of arrival and departure of certain trucks or shipments. 

(2) Time of telephone calls and nature of same. 

(3) Complete report covering visitors on the premises. 

(4) Statement covering trespassers who had to be chased or escorted off 
the property. Include physical description. 

c. Be alert and calm and make full use of senses — sight, smell, and hearing. 

d. Do not act as a sentinel, remember you are a watchman. 

e. Furnish the investigators with accurate and detailed information. 

f. Continue watchman service even while the fire is in progress and after it 
has been extinguished. Often fires break out simultaneously because of spouting 
systems, elevator legs, conveyor systems, air conditioning installations, or because 
of the work of the arsonist who has started several fires on the same property. 

g. Notify the police regarding your suspicions as well as the owner of the 
building or business. 

h. Do not permit unauthorized persons to have access to the property. 

7. Prevent any person familiar with the premises and on whom suspicion 
rests from being present during the examination of the premises. 

j. Pay particular attention to the onlookers and bystanders. Listen carefully 
to the statements of those in the crowd who claim they “know something.” 

k. Refrain from discussing the case with anyone except the proper authorities. 

l. Do not permit the removal of any items or objects which might become 
important factors in the investigation. 

m. Nobody should be allowed to smoke at the scene of the crime. (The 
careless discarding of matches at the scene may tend to increase the task of the 
investigators.) 

n. Remain as guard on the premises until authorities have an opportunity to 
take charge. 

o. Before answering questions, be sure you know who you are talking with. 

p. Admit honest mistakes. 

q. Avoid snap judgments and rash statements. 

r. Do not be afraid to inform authorities as to what you “believe” or “think” 


about certain events. 
s. Do not permit anyone to “put words into your mouth” on any pretext 


whatsoever. 
t. Do not try to withhold information because you believe it just as well 


not to or because you think it does not enter into the case. 

u. The watchman or custodian is often the key witness when it comes to de- 
termining the origin of the fire. 

v. When a watchman or custodian is laid off — or the service is suspended — 
he should report that fact to the proper law enforcement authorities when he 
sincerely believes this was done to enable someone to commit a crime and attempt 


to avoid detection. 
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When a fire of unknown or suspicious origin occurs, those generally par- 
ticipating in the investigation are the law enforcement authorities, representa- 
tives of the fire department, insurance company investigators, and at times, an 
investigator emp!oyed by the owner of the property. 

The law enforcement authorities are anxious to ascertain whether the fire 
was of incendiary origin. If it is found that such was the case, they try to 
obtain sufficient evidence to see that the guilty person is brought to justice. 
The fire department representatives are anxious to know what caused the fire 
in order to adopt preventive measures to avoid recurrence of a similar fire if it 
was the result of natural or accidental causes. The insurance company investi- 
gators are expected to find out what caused the fires that liability under the 
policy may be determined, or if the fire was of incendiary origin, they are glad 
to assist the law enforcement authorities in their task. The owner is anxious 
to adopt preventive measures to avoid other fires. 

During the course of an investigation conducted by the investigators men- 
tioned above, the watchman or custodian is always questioned to find out 
whether he has any clues which will enable them to clear up the mystery con- 
cerning the origin of the fire. 

Some questions which are usually asked the watchman or custodian by 
the investigators are listed as follows: 

a. What did you observe when you became aware of the fire? 

b. Where did the fire originate or in what part of the building was the fire 
when you first observed it? 

c. Who discovered the fire and how did you first learn of it? 

d. What were the circumstances under which the fire was discovered ? 

e. How and why did the fire occur? What is your explanation for the fire? 

f. Who could have possibly had something to do with the starting of the fire? 

g. Were any person or persons loitering for unusual periods of time at or 
near the place you were watching or where the fire occurred? 

h. What was the method of entry or exit of the suspect? Where is the exact 
spot the suspect was seen by you? 

i. Was the building secure against anyone attempting to enter? 

j. Did you notice any peculiar odors such as the odor of gasoline or kerosene 
at the scene of the fire? 

k. What was the position of the various electric switches? 

l. Have you any knowledge regarding previous attempts to burn the place? 

m. Was it a flash fire? Did the fire travel with any degree of swiftness? 

n. Was the stock rearranged to facilitate destruction by fire or to impede or 
obstruct the work of the firemen? Was there any recent change in the way 
the stock was piled? 

o. Who possessed keys to the building or room where the fire occurred? 

p. Was the building locked or unlocked before the fire was discovered ? 

q. Do you know of any probable motive for the fire? 

r. Do you have any suggestions regarding other persons who should be inter- 
viewed by the investigators? 
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Some clues which are sought by the investigator when investigating a fire 
of suspicious origin are: 


a. Accurate description of the suspect or any person or persons seen fleeing 
from the scene. 


Include: Sex, color, approximate age, height, weight. Nationality. Build. 
Complexion. Eyes and eyebrows. Nose. Mustache or whiskers. 
Teeth. Ears, Forehead. Distinctive marks. Peculiarities, Clothes. 

. Description of the automobile or any other vehicle used by the person or 
persons seen fleeing from the scene. 

Include: Make. Model. Color. License Number and State. Wheels. Lights 
— Front and Tail. Accessories. Number of Occupants. 

. Pictures of the scene — both interior and exterior — should be taken before 
anything is touched or moved at the scene. Also, sketches should be made 
as well as careful notes. Locations of certain objects and distances between 
certain objects must be recorded. 

. At times the ashes must be sifted in an attempt to find the remains of con- 
tainers, time fuses, partially burned “plants,” paper soaked with flammable 
liquid, candles. 

. Tables and chairs will often have left unburned marks of their legs on the 
floor where they were standing. 

. The state of combustion of objects at or in the fire must often be deter- 
mined. The appearance of damaged objects must at times be very carefully 
noted. 

. Cans, jugs, or other containers which are found at the scene of the fire and 
which still contain some liquid such as kerosene or gasoline, must not be 
tipped over. 

. Tools or other items which may have been used by the arsonist and left 
at the scene after the fire has been started must be found. 

i. Objects and materials which are at times found at the scene of the fire 

include: 
Any of the partially burned substances or objects which were used to start 
the fire, fingerprints, gloveprints, tire and tool marks, footprints — in mud, 
dust, or snow — heavy soot covering the area where the fire occurred and 
probably having been produced by the liquid used to start the fire, partially 
burned or charred papers or records which the arsonist hoped would be 
destroyed in the fire. 

. The discovery that certain items of value have been removed from the 
building before the fire occurred or the finding of some of these objects 
after the occurrence of the fire and when it has been claimed by the owner 
that they were included in the loss, has often been one of the clues which 
enabled the investigators to bring the investigation to a successful and 
satisfactory conclusion. 
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Aberdeen Plywood Company Fire. 


By Washington Surveying and Rating Bureau, 
(Member N.F.P.A.). 


Fire originating in a dryer used for drying Douglas fir veneer destroyed the 
sprinklered veneer panel factory of the Aberdeen Plywood Company, Aber- 
deen, Washington, during the early morning hours of March 1, 1940. Before 
the 110 men of the late night shift could get out of the building, the lighting 
system failed, leaving the plant in darkness. Two men lost their lives and 
many others narrowly escaped. Loss to building, equipment and stock was 
estimated at $525,000. 

The plant was built in 1927. It was idle most of the thirty months prior 
to May, 1933, but had been in steady operation since that date. It had been 
enlarged from time to time and additional machinery had been installed until 
the capacity had reached approximately 300,000 square feet of three-ply 
veneer panels per day on a 24-hour production schedule. There were 440 em- 
ployees. In common with most other plywood operations, the company had a 
very favorable order backlog. 

This fire is particularly noteworthy since the plywood industry in the 
Pacific Northwest has expanded tremendously during recent years. Since the 
drying of the wood veneer is the bottleneck in the production line, operating 
temperatures and air velocities employed in drying machines have been grad- 
ually increased to accelerate production. Temperatures ranging from 325 
degrees to 355 degrees are now commonly maintained, and an increasing num- 
ber of dryer fires has resulted. Although many variables are involved, the de- 
structive distillation of most species of wood begins at about 300 degrees and 
flammable gases are evolved. Furthermore, the products of distillation ignite 
around 400 degrees. The process of drying resinous wood (such as Douglas fir) 
at high temperatures results in the escape of vapors which condense in the form 
of pitch or resin on cool surfaces inside the building. Fine dry dusts from other 
operations drift through the buildings and form highly flammable deposits 
despite the dust collecting systems. The factories are generally large-area, 
ordinary-joisted, frame structures containing large amounts of combustible 
stock in process and storage. These factors promote flash fire conditions very 
difficult to control by automatic sprinkler equipment. Also, the majority of 
these factories are built upon wooden pilings and are unsprinklered under- 
neath. Although the unsprinklered underfloor area was not a factor in this 
fire, plants where this condition exists are subject to destruction from a fire 
extending into underfloor areas away from sprinkler protection. 
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View of Aberdeen Plywood Company fire a half hour after the start of the 
blaze. The loss amounted to more than $500,000. Fortunately, rain was falling at 
the time. Rain served to protect near-by area of frame buildings and wooden 
shingled roofs from flying embers. 


Construction and Occupancy. 

The fire occurred in the main building, which was one story in height and © 
250 by 400 feet in area. The building was built upon piles, the north half of | 
which was about five feet above ground. The remainder of the building was a 
over the Chehalis River. The floor was single three-inch matched lumber 7 
partly overlaid with steel plates. Walls were one inch boards on a skeleton 
wooden framework. The roof was composition-covered one-inch matched | 
lumber on rafters supported by wooden trusses on eight by ten-inch beams 
and ten by ten-inch posts. It was of the sawtooth type with bays 32 feet wide | 
running north and south and wired glass in wooden frames facing east. The 7 
gutters of the roof were 23 feet above the floor and it was 26 feet to the peak | 
of the sawtooth sections. 

The underfloor space of the building was unoccupied and was subdivided | 
by wooden bulkheads. The crane shed, office and shop additions were cut off | 
by frame partitions. A partial partition separated the shipping department. 
Otherwise, roof draft stops were inadequate. 

The fuel house which was badly damaged was of heavy wooden construc- | 
tion thirty by sixty feet. It was the equivalent of three stories in height. The | 
boiler house was sixty by seventy feet of good incombustible construction, with | 
reinforced concrete walls and a metal roof on an unprotected steel framework. | 
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An eleven by thirteen foot window opening in the east wall, protected by four- 
teen by twenty-inch wired glass panels in steel framework, withstood the in- 
tense heat from the burning factory twenty feet away. 

Plant processes included the usual block barking and peeling, veneer clip- 
ping, drying, sorting, patching, gluing and pressing, and sanding and finishing. 
The three veneer dryers in the plant were constructed of steel and were set on 
insulated bases. They were large dryers of conventional textile type and the 
operating temperatures ranged well over 300 degrees. Multiple layers of thin 
veneer sheets passed through the dryers continuously. The time required to 
reduce the moisture content of the wood veneer from thirty to forty per cent 
to two to five per cent, was ten to fifteen minutes. Other machinery in the 
plant included a battery of four multiple drum sanders, trim saws, etc. The 
sanding machines were serviced by a reasonably good dust collecting system 
which discharged directly to the boiler furnace. 


Fire Protection. 


The plant was protected by an automatic sprinkler system installed in 
1927 and later. This system covered the entire premises with the exception of 
the boiler house and the underfloor and platform areas. Of 2500 sprinklers, 
over 2000 were located at the factory roof, and were supplied by five eight-inch 
and one six-inch wet pipe systems and two six-inch dry pipe systems. There 
were a few sprinklers along the conveyors and around isolated machinery loca- 
tions in the otherwise unprotected underfloor areas. The water supply was 
brought into the plant from the six-inch gridironed city system 250 feet away, 
by an eight-inch looped main. Normal water pressure at grade was 90 pounds, 
and the total effective capacity indicated by a flow test was 1460 gallons per 
minute, with 30 pounds residual pressure at the level of the sprinklers in the 
factory roof. There were two four-inch siamese fire department pumper con- 
nections, but these were of no value during the fire. No secondary water sup- 
ply such as elevated storage or fire pumps was provided. 

A fair supply of water barrels and pails, small carbon tetrachloride extin- 
guishers, and a good inside standpipe installation with fifty-foot lengths of 
1'4-inch hose with nozzles attached, offered good first-aid protection. There 
were also two private outside city-type hydrants and a number of standard 
public hydrants north of the plant-site. Watchman service with portable 
watchclock was maintained when the plant was not in operation. 

Although public fire protection was furnished by the City of Aberdeen, 
no fireboat protection was available. This was unfortunate since the plant 
faced the river on three sides. Four auxiliary fire alarm boxes in the factory 
were attached to a city fire alarm box at the plant entrance. 
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The veneer drying department before the fire. Blaze started in dryer No. 1 
at extreme right. Lathe table above the dryer had four trays with rope carriers 
which contributed to the spread of the fire. 


Sprinkler protection in two of the veneer dryers consisted of ordinary 


closed 360 degree sprinklers supplied from the overhead wet pipe systems. 
However, these sprinklers had been installed when the operating temperatures 
in the dryers normally did not exceed 225 degrees and when the fire hazard 
was correspondingly low. Since operating temperatures and air velocities have 
been increased, however, it has been demonstrated, by the large number of fires 
originating in veneer dryers, that such a type of interior protection functions 
satisfactorily only occasionally, due to the extra hard degree sprinklers neces- 
sarily used. Also, the sprinklers become inoperative from pitch deposit load- 
ings, and veneer layers being dried within the machines obstruct the even 
distribution of water. 

In the third and newest dryer of the factory, therefore, a special deluge 
sprinkler system had been installed. This was a new and much better system 
than that which was in operation in the first two dryers, and it consisted of 
open shovel type sprinklers set on vertical risers to provide adequate water 
distribution and to flood the entire interior of the dryer, including air ducts 
and ventilators, quickly. The system operated either as a result of the melting 
of one of the “control sprinklers” or by one of the manual trips at the end of 
the dryer. When the system operated, the air circulation fans in the dryers 
stopped automatically. Unfortunately, the fire originated in a dryer which 
had inferior protection. 
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Story of the Fire. 

The plant was operating on a 24-hour schedule when at about 3 a.M., fire 
was discovered in dryer No. 1, which was operating at a temperature of about 
320 degrees. The dryer was originally designed to operate at considerably 
lower temperatures and air velocities, but it had been provided with additional 
radiation and was used principally for drying sap veneer. 

The immediate cause of the fire could not be determined, but it is prob- 
able that it occurred as a result of the higher operating temperatures. Wood 
particles coming in contact with the highly heated steam pipes might have been 
ignited very easily. An accumulation of flammable gases might have been 
ignited by static sparks from machinery. Fan blades striking the cases, or an 
overheated fan bearing are also possible causes. 

Smoke was first observed at the south end of the dryer and one of the 
workmen shut off all fans immediately. This necessitated his going around 
the entire machine. Upon his return to the south end of the machine, he went 
to the aid of other employees who were playing a stream from a near-by stand- 
pipe into the dryer through the openings in that end. There is a difference of 
opinion as to whether or not the side doors were opened. However, the first 
puff emitted from the openings in the south end of the dryer was said to resem- 
ble a huge lazy gas flame which did not reach the roof. This was immediately 
followed by a second larger flame which reached the roof and ignited the pitch 
and dust coated surfaces of the wooden structure. The fire was on its way. 

The fire department received the first alarm by telephone, and this call 
was followed almost immediately and at 3:05 a.m. by a box alarm either from 
an auxiliary box or from the master box. Since the firemen could see flames 
shooting from the roof on their way to the plant, there was a considerable delay 
in calling the fire department. 

One of the particularly bad hazards was a lathe table used for conveying 
veneer from one of the lathes to a clipper. This table consisted of a steel and 
wood framework with manila rope carriers supported from the roof structure 
and extending over the entire length of the first dryer. Fragments of veneer 
dropping from the table tended to result in an untidy condition along the top 
of the dryer. 

This table was not in operation at the time and there were no sheets of 
veneer in transit to obstruct the distribution from the overhead sprinklers. 
Several workmen clearly recall that the fire spread rapidly over the top of the 
dryer along the wax-saturated manila ropes and wooden parts of the conveyor 
framework. 

Workmen report that later the fire puffed out of the north end of the 
dryer. This probably happened as a result of the ignition of flammable gases 
which accumulated following the stoppage of the fans. Within an incredibly 
short time the fire was raging fiercely throughout the roof area of the drying 
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The smouldering ruins of the plywood factory several days after the fire of 
March 1, 1940. Strenuous efforts by the fire department saved the small machine 
shop at the left and the fire-resistive boiler house in the background. 


department which was without effective sprinkler action, and was rapidly 
spreading to other sections. Flashing wood dust apparently accelerated the § 
fire in some parts of the plant. 

The first hose lines brought into action from the inside standpipes gave 
good streams. Later when several other standpipes were brought into play, the 
streams were ineffective. In an attempt to account for the failure of pressure 
this early in the fire, the outside control valve was later examined. It was 
found in a damaged condition and only half open. The operating nut and hand 
wheel were missing and the stem had been bent above the yoke, holding the 
gate in its half-open position. 

Loss of Life. 

Before the workmen had had a chance to escape from the building, the 
lights failed and they found themselves amidst a maze of stock piles and 
machinery and confronted with the task of finding the exits. It was necessary 
for some to crawl on their hands and knees, as the smoke gradually settled 
toward the floor level. Several were burned on their hands and faces. 

Two workmen failed to escape. Eight men trapped in a corner of the 
building near the street were released through holes chopped in the frame wall 
by firemen who had heard their screams. A fireman attempting to rescue one 
of the workmen barely escaped with his own life. 
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Fire Fighting Operations. 

The fire department responded to the telephone alarm by sending four- 
teen men and three 1000-gallon pumpers, one chemical truck and a ladder 
truck. As soon as the fire department arrived, the chief turned in a general 
alarm from the radio of a police car. This alarm called into action one 500- 
gallon pumper and eighteen off-shift firemen. 

The first pumper attached two hose lines directly to the city hydrant a 
few feet from the plant, but since a large draft of water was already required 
for sprinkler operations, these lines were practically worthless. Each of the 
other 1000-gallon pumpers supplied four lines from other near-by hydrants 
and the 500-gallon pumper supplied two lines from a hydrant one block 
away. Some of these lines supplied deluge sets at advantageous locations. 
Firemen were on duty over two days, used 5600 feet of 2!4-inch hose, and 
1200 feet of 14-inch hose. 

Shortly after the general alarm, the first 1000-gallon pumper from which 
all hose had been removed was sent back to headquarters with two men. The 
adjoining city of Hoquiam sent a 1000-gallon pumper and two men to cover 
the Aberdeen headquarters. 

Even while the fire department was responding to the alarm, it was 
obvious that the fire was beyond control. By 3:25 A.M., practically the entire 
building was aflame. In the meantime a mild explosion occurred and was 
attributed to two barrels of carbon bisulphide-carbon tetrachloride mixture 
used in glue mixing. 

There was a moderate southerly wind at the time, but fortunately, a heavy 
rain was falling. For although these were not factors of importance to the fire 
itself, the wind blew embers for a mile or more to the north of the plant site, 
over a section where frame construction with shingle roofs predominates. Since 
the fire department did not receive any further alarms that night, it was 
assumed that the effect of the rain balanced the effect of the wind. 

In spite of preventive efforts by the fire department, the intense heat 
ignited the eaves of the fuel house about fifty feet from the factory. This build- 
ing was badly damaged. The fire department cooled the fire as much as pos- 
sible and protected seven steel box cars containing stock which were located 
on a siding. They did exceptionally fine work in saving a small machine shop 
addition, the boiler house and other buildings along the sides of the plant. The 
wooden bulkheads in the underfloor area along the sides of the factory proved 
of valuable assistance in saving these adjoining structures. 


Operation of the Sprinklers. 
The sprinklers in the dryer where the fire started as well as the sprin- 
klers in the roof above this dryer were supplied by Riser No. 3. There is 
no evidence of any effective action of the sprinklers on this system. Workmen 
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state that some water was seen coming from the dryer, where the fire originated. 
This may have resulted from the operation of inside sprinklers or may have 
come from hose streams directed into the dryer. Witnesses also state that some 
water was issuing from the overhead sprinklers, but that they were not effec- 
tive. No one had the impression of any considerable amount of water as would 
have occurred had the sprinklers operated properly. 

Examination of the post indicator valve on Riser No. 3 as soon as the 
valve could be reached, disclosed that it was open only slightly. The valve 
could not be completely closed due to a small obstruction in the valve seat or 
some internal damage. The plant engineer knew that the valve would not 
completely close, but on the other hand could not account for the fact that it 
was not wide open. It is very unlikely that an excited workman closed the 
valve, for nobody working at the time knew anything about the sprinkler sys- 
tem. The plant engineer was invariably called when the sprinkler system 
needed attention. If workmen had desired to shut off sprinklers in the dryer, 
the natural course would have been to shut the O.S. & Y. inside valve supplying 
only sprinklers in the dryer, but this valve was found wide open. When the 
post indicator valve was found practically shut, the handle was nested in a 
normal position. This would not have been the case had it been touched the 
night of the fire. It is said that this system was last shut off about three weeks 
prior to the fire to replace a damaged head. Whether the system had remained 
shut off since that time or whether it was shut off later, possibly by an un- 
authorized person, could not be determined. 

The condition of the valve as found, confirms the report that only a small 
amount of water came from the sprinklers, and accounts for the fact that the 
sprinklers had no appreciable effect on the fire. 

There is no doubt as to the operation of the other sprinkler systems, for 
water motor gongs were heard to start ringing successively as the fire spread 
through the building. Many of the workmen who were delayed in getting out 
of the building were drenched. As can be expected in such situations, the 
sprinkler systems in full operation failed to confine the fire to the area where 
the sprinklers were not in proper working order. 

The water pressure in the plant mains and in the near-by six-inch city 
mains dropped to practically zero after the fire department pumpers went to 
work. As a matter of fact the large number of sprinklers opened had almost 
the same effect. A water department gauge showed that the pressure in the 
main distribution system of the district where the fire occurred dropped fifteen 
pounds within a few minutes after 3 a.M., at a time before the fire department 
arrived. The pressure on this gauge remained practically constant at 75 
pounds throughout the night, even though three fire department pumpers later 
took suction from hydrants near the plant. Full pressure was restored at 6:30 
A.M., when both city connections to the plant mains were shut off. 
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It is reported that the building and equipment loss was about $450,000, 
and that the stock loss was about $75,000. The stock value is said to have 
included about 55,000 feet of peeler blocks in the crane shed, over two million 
square feet of finished veneer panels in the warehouse section, and about one 
million square feet of veneer sheets in process. Some salvage may be obtained, 
but for the most part, the main factory building and the machinery were total 
losses. The boiler house, hog house, and electric shop were not damaged and 
part of the machine shop was saved. No use and occupancy insurance was 
carried. 


Colon, Panama, Conflagration. 


By Commandante L. J. A. Ducruet, 
Colon Fire Department, 

A major conflagration devastating twenty-four city blocks and destroy- 
ing 293 buildings swept through the City of Colon, Republic of Panama, on 
the evening of April 13, 1940. Several thousand persons were made.homeless, 
making more acute a housing shortage already felt in Colon due to recent 
increases in the Army and Navy forces and other employees at the near-by 
Canal Zone. The total fire loss was estimated at about $3,500,000. Reasons 
for the large loss were a seriously delayed alarm, congested frame construction, 
inadequate permanent fire force, strong wind, low water pressure and lack of 
proper hydrants. 

Description of Fire Area. 

The fire area largely consisted of tenement buildings of very inferior 
frame construction, mostly twenty-five to thirty years old. A few of the build- 
ings had concrete fronts or exterior walls, but the interior construction was 
combustible. The buildings were only three feet apart on the average. Dry 
rotted timbers made many of the buildings even more susceptible to quick 
destruction. 

Roofs were largely of corrugated iron and in many cases were painted with 
tar, thus making their surfaces combustible. Few of the roofs were protected 
by fire walls or parapets. 

Story of the Fire. 

As nearly as can be determined, the fire started in the kitchen of a 
frame building, presumably from the carelessness of a woman who was heating 
a large container of oil which ignited. Intending to extinguish the fire alone, 
the woman failed to call the fire department. Neighbors devoted their atten- 
tion to saving their own property. The fire, spreading through several patios, 
had completely involved three buildings before the first alarm was sounded. 
There is testimony indicating that the fire had twenty minutes headway before 
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the fire department was called at 5:45 p.m. There are also indications that 
the person who first attempted to sound the alarm, broke the glass and turned 
the handle of the outside door of the alarm box without pulling the hook. 

The weather previous to the fire had been hot and dry. When the fire 
occurred the humidity was low and a variable 14-mile an hour wind was 
blowing. 

Fire Fighting Operations 

Our fire department consists of eighteen permanent firemen, of whom only 
six, besides the chief and his driver, were on duty when the alarm was received. 
Five others were on supper hour; still others were on days off or sick leave. 
As soon as the chief arrived, all available fire equipment was called from the 
Atlantic side of the Canal Zone as well as from the City of Panama across the 
Isthmus. Thus, supplemented by the fire departments from Cristobal, Fort 
Randolph, France Field, Coco Solo and Fort Davis in the Canal Zone, and 
men and equipment from Panama City, nine pumpers, four hose wagons, and | 
one small ladder truck together with 23,000 feet of hose were mobilized. In 
addition, two fire tugs from the Canal Zone did effective work from a landing | 
north of the blaze. 

Unfortunately, in less than two hours after the start of the fire four of | 


the pumpers went out of service. This was a serious handicap, for water | 
pressures were not sufficient to provide effective streams without the use of | 


pumpers. 


CONFLAGRATION 
COLON, REPUBLIC OF PANAMA 
April 13,1940 

Cross hatching indicates fire area 
Arrows show direction of spread. 
$ Indicate unsuccessful attempts 

to check fire with dynamite 
Bf Three buildings dynamited. 
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COLON, PANAMA, CONFLAGRATION. 


International. 


This scene is typical of the way flames roared through the flimsy tenement 


buildings of Colon, Panama, during a conflagration on the evening of April 13, 
1940. Volunteers and fire crews from Army and Navy posts in the Canal Zone 
aided the inadequately manned local fire department. 


Water mains in the fire area were from four to ten inches in diameter. 
Most of the hydrants had only two outlets and were of inadequate capacity to 
properly supply the individual pumpers. Hydrant spacing was mostly from 
block to block and in some cases hydrants were two blocks apart. Pressures 
recorded at the various pumping engines varied from twenty to fifty-five 
pounds. 

Other handicaps in fighting the fire were the lack of aerial ladders from 
which streams could be operated on the roofs, and the presence of high tension 
wires, which endangered the firemen. Much of the fire fighting was done by 
volunteers and by members of the army and navy fire crews. Changes in the 
wind direction from north at the start of the fire to east and then back to north 
aided the spread of the fire. The excitement of the people verged on panic, 
impeding the work of combating the fire. Some firemen were injured by furni- 
ture thrown from burning buildings. 

The spread of the blaze was finally checked by hose streams operating 
along cross streets. Three attempts to dynamite buildings at street intersec- 
tions were unsuccessful due to the rapid spread of the fire, but finally, success- 
ful demolition of three buildings was secured seven blocks from the point 
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International. 

Fire fighters operating hose streams along side streets at the east and west 
of the fire attempted to slow its progress to give dynamite squads time to clear a 
firebreak ahead of the blaze. As may be seen at the upper right, tar coated metal 
roofs without parapets or fire walls quickly ignited, assisting the spread of 
flames. Firemen lacked ladders with which to fight these roof fires. 


where the fire started, and the blaze was checked. Spread of the fire to the 
east was stopped at the Central Avenue parkway. 


Results and Recommendations. 

The loss was estimated at $2,500,000 to buildings and $1,000,000 to con- 
tents. Much of the property was not insured and since valuation figures are 
not available these loss estimates may be somewhat. high. 

Although martial law was not declared, 1000 U. S. soldiers patrolled the 
area after the fire to prevent looting. The army also set up a double row of 
tents sixteen blocks long and provided field kitchens to feed and shelter the 
thousands of homeless. Rebuilding in the burned area was started immediately. 

In view of the fact that another large section of equally hazardous con- 
struction exists north of the fire area, it is recommended that frame buildings 
in this area be condemned and replaced with fire-resistive constructions within 
five years. 

To improve fire protection it is recommended that the paid personnel of 
the fire department be increased to thirty men at salaries sufficient to insure 
tenure of service. Two hose wagons should be replaced with pumpers and an 
automatic aerial ladder provided. Larger water mains and more adequate 
hydrant service are also needed to prevent further conflagrations. 
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The 1939 Fire Loss. 


Fire losses in the United States for the year 1939 were $274,943,000, 
according to the estimate of the National Board of Fire Underwriters. This 
figure supersedes the preliminary 1939 fire loss estimate published in the 
January, 1940, QuARTERLY. This represents an increase of $9,351,769, or 
3.5 per cent, over the losses of 1938. 

The following table gives the annual fire loss in the United States for the 
past sixty-five years. 


Annual Fire Losses in the United States for Sixty-Five Years. 


Estimates by National Board of Fire Underwriters. 
Property Property Property 
Loss Year Loss Year Loss 
$78,102,285 $116,354,575 $320,540,399 
64,630,600 130,593,905 447,886,677 
68,265,800 153,597,830 495 406,012 
64,315,900 160,929,805 506,541,001 
77,703,700 165,817,810 535,372,782 
74,643,400 161,078,040 549,062,124 
81,280,900 145,302,155 559,418,184 
84,505,024 229,198,050 561,980,751 
100,149,228 165,221,650 472,933,969 
110,008,611 518,611,800 464,607,102 
102,818,796 215,084,709 459,445,778 
104,924,750 217,885,850 501,980,624 
120,283,055 188,705,150 451,643,866 
110,885,665 214,003,300 400,859,554 
123,046,833 217,004,575 271,453,189 
108,993,792 206,438,900 271,197,296 
143,764,967 203,763,550 235,263,401 
151,516,098 221,439,350 266,659,449 
1893 167,544,370 172,033,200 254,959,423 
1894 140,006,484 258,377,952 265,591,231 
BOPSe.20...» 842,390,293 vetoes se Saeeemee 274,943,000 
1896 118,737,420 353,878,876 


Notres—Previous to 1916 figures obtained from the records of the New York Journal 
of Commerce, deducting the Canadian losses. Subsequent years are based on returns to the 
Actuarial Bureau of the National Board of Fire Underwriters, adding 25% for unreported 
and uninsured losses. Since 1935, 30% has been added for unreported losses. The figure for 
1939 is based on estimates made by the Actuarial Bureau. 


U. S. Losses Higher for First Part of 1940. 
Fire losses in the United States for the first five months of 1940 were 
$150,563,480. This is an increase of $8,869,254 over the loss for the same 
period of 1939. These figures are also the estimates of the National Board of 


Fire Underwriters. 
1937 1938 1939 1940 
$25,069,895 $27,676,337 $27,615,316 $36,260,650 
28,654,962 26,472,626 29,303,520 34,410,250 
29,319,029 29,050,968 30,682,168 29,788,800 
26,663,854 25,616,112 27,061,522 26,657,190 
21,437,739 22,917,577 27,031,700 ~—«- 23,446,590 


$131,145,479 $131,733,620 $141,694,226 $150,563,480 
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Canadian Fire Losses, 1939. 


Canadian fire losses for 1939 amounted to $24,632,509, according to 
statistics furnished by W. L. Clairmont, Dominion Fire Commissioner, Depart- 
ment of Insurance at Ottawa. This is a decrease of more than 5% under that 
for the year 1938. The number of fires reported in 1939 was 45,755, which is 
1,651 more than were reported in 1938. Loss of life by fire during 1939 
amounted to 263 lives, which is the same number as reported in 1938. How- 
ever, 45 less children were burned to death in 1939, while 45 more men died 


by fire. Misuse of gasoline and other flammable liquids caused 53 of the total 
fire fatalities. 


A Decade of Fire Losses in Canada. 

Property Property 

Loss Year Loss 

$46,109,875 $23,221,521 
47,117,334 21,549,484 
42,193,815 22,746,058 
32,676,314 25,899,180 
25,437,840 24,632,509 


Causes of Fires in Canada, 1939. 


Causes Reported No. of Fires Property Loss 
Smokers’ carelessness 13,785 $2,135,069 
Stoves, furnaces, boilers and smoke pipes 4,959 1,953,748 
Defective and overheated chimneys and flues 4,175 1,702,202 
Hot ashes, coals, open fires 2,742 328,806 
Electrical wiring and appliances 2,622 1,371,211 
Miscellaneous known causes 2,492 727,070 
Sparks on roofs 1,421 432,929 
Lightning—buildings rodded 16 10,492 
Lightning—buildings not rodded 1,213 453,714 
Matches 1,171 230,354 
Lights, other than electric 1,141 209,042 
Petroleum and its products 1,068 572,660 
Exposure to adjacent building fires 905 969,232 
Spontaneous ignition 398 629,292 
Incendiarism 276 577,520 
Motion picture film ignited 6 1,672 
Unknown 7,365 12,327,496 


45,755 $24,632,509 


Occupancy Record. 


Ten Years 
1939 1930-1939 
No. of Fires Loss No. of Fires Loss 

Dwellings (all classes) 32,186 $5,666,537 320,441 $98,127,095 
Farm property (excluding dwellings)... 3,455 2,872,328 41,781 33,814,552 
Retail and wholesale stores 3 4,292,316 40,629 70,747,200 
Manufacturing properties 3,788,360 8,931 52,306,759 
Churches, schools, and institutions 2,187,866 5,387 16,555,773 
Miscellaneous property 5,825,102 42,828 19,127,095 


45,755 $24,632,509 459,997 $291,391,604 
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BRAINTREE, MASS., GAS PLANT EXPLOSION. 


Provincial Fire Record, 1939. 
Fires per 
10,000 
No. Fires Loss Population 

Alberta $1,148,364 19.2 
British Columbia 1,705,610 44.0 
Manitoba 800,300 14.4 
New Brunswick 1,210,209 27.0 
Nova Scotia 1,658,154 31.0 
Ontario 7,922,402 39.8 
Prince Edward Island 136,801 25.8 
Quebec 9,333,500 64.5 
Saskatchewan 717,169 9.9 


$24,632,509 40.6 


Municipal Group Classification, 1939. 
Loss 
Cities over 10,000 population $7,861,816 
Towns 5,000 to 10,000 population 828,156 
Towns 1,000 to 5,000 population Seek ere as 1,701,882 
Villages and rural districts 14,171,355 


$24,632,509 


Braintree, Mass., Gas Plant Explosion. 


Four men were killed and fifteen other persons were injured, nine serious- 
ly, when a gas explosion demolished a compressor building at the Old Colony 
Gas Company plant at East Braintree, Mass., while workmen were making 
repairs on the morning of April 9, 1940. 

Description of Plant. 

This plant consisted of a group of buildings and a 750,000 cubic foot gas 
holder. Water gas was formerly generated, but for the past ten years gas has 
been purchased from the Boston Consolidated Gas Company and the water gas 
equipment has been held in reserve. The territory served is rather large and 
gas delivered to the mains is compressed to 25 to 40 pounds per square inch. 

“Compressor and Meter House Number 4,” where the explosion occurred, 
was a one-story brick building 40 by 88 feet. The roof plank on steel framing; 
the floor non-combustible. The building contained two steam driven gas com- 
pressors and one gasoline engine driven gas compressor. The lighting fixtures 
were of the vaporproof type with switches outside the building. 

Story of the Explosion. 

On the morning of the explosion, three workmen, including the foreman, 
were sent into the building to make repairs on the steam end of one of the com- 
pressors. These men were experienced employees. None of the machinery in 
the building had been operated that day, the only compressor in operation 
being an electric driven compressor in another building. Just what happened 
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will probably never be known, but at 9:41 a.M. a devastating explosion took 
place which completely demolished Compressor and Blower Building No. 4, 
and Compressor Building No. 3, which was thirty-five feet away, badly dam- 
aged the walls and roof of the boiler house and generator building twenty feet 
distant, broke all windows on the north side of the office building and store- 
house two hundred feet away, and windows of the garage building, the roof of 
which was severely damaged. The explosion also ruptured the 750,000 cubic 
foot three-lift gas holder seventy-five feet away. 

In the ruins of the explosion no burned material could be seen and there 
were no effects of fire except on the steel gas holder. It is possible that flying 
bricks punctured the holder, or the force of the explosion ruptured some seams. 
However, the most probable cause of escaping gas was the blowing out of the 
water seals. This explanation appears confirmed by an observer who stated 
that the flame came up the side of the holder from two distinct levels. The 
flames did not shoot outward from the side of the holder. 

The escaping gas burned until the holder, which had been about 
three-quarters full, dropped to the empty position. The heat of the burning 
gas warped some of the holder structure, apparently doing considerable dam- 
age. Gas was also ignited in the Compressor House No. 3. 

The policeman in the square about a block from the plant sounded the 
first alarm upon hearing the explosion, which is said to have blown him toward 
the fire alarm box. The fire department upon arrival found that there was very 
little that they could do, although a general alarm was sounded as a precau- 
tionary measure. Five hose lines were run and streams were directed on the 
gas holder to keep it cool. One workman died at the time of the fire and three 
others died before night. Of the fifteen other persons taken to the hospital, 
eight or nine were in a serious condition. 


000 cubic foot gas holder, from which gas escaped 


Property Damage. 

It is estimated that property loss to the plant will run more than fifty 
per cent, or $217,500. Use and occupancy losses were estimated at $25,000. 
In addition there is some insured loss due to legal liability from the explosion 
which damaged buildings and broke windows within a considerable radius. The 
total damage appears to be over $250,000. 


- 
> 
1 
3 
> 
2 
a 
S 
> 
> 
= 
2 
> 
> 
e 
> 
» 
s 
— 
2 
OL 
5 
Co 
~ 
Ss 
a 
j 
v 
A. 
5 
° 
a 
o 
a 
ra} 
= 
= 
= 
° 
a 
= 
: 
= 
os 
S 
3 
2 
= 
= 
“ 
& 
o 
S 
& 
= 
= 
=} 
a 
x 
oO 
oe 
= 
— 
at 
oe 
be 
o 
5 
o 
v 
5 
be 
2 
° 
oh 


Braintree, Mass., on April 9, 1940. Firemen are shown directing streams on a 750, 


and ignited following the blast. 



















LLAO LLAO HOTEL FIRE, ARGENTINA, 


Llao Llao Hotel Fire, Argentina. 
By G. W. Gill and O. A. Gray, 
(Members N.F.P.A.). 

To encourage the flow of tourists to the region of the Argentine Lakes, a 
part of which has been reserved as a National Park, the construction of a huge 
hotel was commenced in 1935 by the Argentine Forestry and Parks Commis- 
sion. The hotel, completed in 1937, was built on the top of a small hill in the 
center of the Llao Llao Peninsula, near the Andes mountains and the Chilean 
boundary. The hotel took its name from this peninsula: it was about 120 
feet above lake level. Bordering Lake Nahuel Huapi to the east, ran the 
only communication line with the outside world, a road to the nearest rail-head, 
Bariloche, some twenty miles away, 800 miles southwest of Buenos Aires by 
airline. The estimated cost of the hotel was about 3,000,000 Argentine pesos, 
or $1,250,000 United States money. 





























The Llao Llao hotel in the Argentine Lakes National Park, near Bariloche, 
Argentina, was opened in 1937. The exterior walls were largely of cypress logs 
and the roof was of wooden shingles. 





In the early hours of October 26, 1939, fire broke out in the Hotel Llao 
Llao. The premises were almost entirely gutted within a few hours in spite oi 
the efforts of the staff. Due to the fact that the season had not started, th 
hotel was empty except for the maintenance staff, and there was no loss of life 
Had the fire taken place when the hotel was filled to capacity (250 guests), 
it seems certain that some loss of life would have occurred. 






Norte: Mr. G. W. Gill is Manager, Norwich Union Fire Insurance Society, Ltd., ai 
Mr. O. A. Gray is Technical Adviser to the Association of Foreign Insurance Companies 3 
Argentina. 
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LLAO LLAO HOTEL FIRE, ARGENTINA. 


Description of the Property. 


The building measured some 330 feet long and 69 feet wide and consisted 
of two basements and four floors above grade. In order that the hotel might 
harmonize with its surroundings, soft wood timber from the neighboring 
forests was used to a large extent in its construction. This and the errors in 
the design, such as large areas without fire walls, large concealed spaces, wall 
fillings of sawdust and shavings, lack of standard automatic sprinkler protec- 
tion, made it impossible to control the fire once it had started. 

The hotel ‘was surrounded by a large park, in which were located the 
chapel, garage, golf course and mole on Lake Nahuel Huapi. Owing to the 
isolated position of the hotel it had been found necessary to make it inde- 
pendent of daily supplies from Bariloche, and costly installations for making 
bread, aerated waters, ices and such, had been installed, as well as all modern 
labor saving devices. The building was occupied as follows: 


SuB-BASEMENT—Heat, refrigeration and incinerator installations, barber shop, print 
shop and other small premises needed for the establishment. 


BAsEMENT—Kitchens, bakery, wine cellar, dining rooms, linen storage, servants’ quar- 
ters, elevator pits. 


GrouNp FLoor—Entrance porches, terraces, lounge, offices, ballroom, grill bar and guest 
rooms. 


Upper FLoors—Guest rooms, lounges, storage rooms, with staff quarters on the fourth 
floor. 


The foundations and outside walls of the basement levels were con- 
structed of stone and brick with no combustible sheathing. The floor between 
the basements was of reinforced concrete, as was part of the ground floor. In 
these locations, columns and beams were of the same material. In addition, 
the structural frame of the eastern wing of the hotel was constructed of rein- 
forced concrete, but the presence of the concrete had been disguised by entirely 
lining it with wood. This type of construction was carried out in this wing 
because of the kitchens. It was believed that fire, if it was to break out at all, 
would break out in or near the kitchens. 

The large proportion of combustible material used in addition to the con- 
crete would, however, neutralize the value of the concrete construction. 

Outside walls were mostly of wood, 8-in. by 8-in. timbers being used and 
anchored in the brickwork. As an external facing, natural logs were placed 
horizontally to give a rustic appearance. In all, the trunks of 14,500 cypress 
trees were used and brought to the site on rafts. After a brief drying process, 
they were sawed and used. Sawdust and shavings were employed as insulation. 

Internal partitions of 4-in. by 4-in. timber uprights were used, sheathed 
with boards. Floors, except in the east wing, were of wood, or tile on wood 
and steel girders. Steel members were covered with wood. Combustible fiber 
board insulating material was used with sawdust filling. Ceiling linings were 
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The principal dining room of Hotel Llao Llao illustrates the construction fea- 
tures employed. Interior finish was almost exclusively of wood. Automatic sprin- 
kler protection was limited to a few heads under the roof. 

wooden boards with felt insulation nailed to floor joists. Wall linings with the | 
exception of stone around the fireplaces and chimneys were of tile or wood. 

The roof was constructed of Chilean larch shingles on 2-in. by 3-in. 
wooden frame. 

Heating was by ordinary low pressure steam radiators and open fireplaces. 
The electrical installation was entirely in conduits in walls and columns. 

All of the furniture and most of the accessories were brought from Buenos | 
Aires, a shipping distance of 1100 miles. 


Fire Protection. 

As it was doubtful whether the hotel would be insured, the technical ad- | 
viser to the insurance companies was not consulted until the height of the | 
1937 tourist season. During an inspection at that time, the fire protection 
facilities were condemned and improvements were recommended. These modi- | 
fications could only be considered after the season ended and when the fire | 


broke out the recommendations were still being investigated. 
The hotel was supplied with water by means of a 4-in. main from an open 


elevated tank of 130,000 gallons capacity some 600 yards away, upon a hill 
twenty feet higher than the roof. As the loss by friction was considerable, 
a 75 H.P. electric pump at 120 Ibs. pressure was installed. This pump drew | 
water from the lake. Since the tank and booster pump were used for irrigating 


the park and golf course, however, it was necessary to find the mechanics, and 
shut off the valves to the golf course in the event of a fire. This allowed pres- 


sure for the fire installations. 
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LLAO LLAO HOTEL FIRE, ARGENTINA. 


Following the fire of October 26, 1989, little remained of the hotel except for 
the stone and concrete foundations and the concrete framework of the kitchen 
wing. This concrete framework had been so well disguised by wooden sheathing 
that it proved to be valueless as a fire retardant. 


The electric current for the pump was supplied by an overhead cable 
through the forest from a power station fifteen miles away, and could very 
easily be destroyed by falling trees or fire in the forest. Moreover, following 
the season the power station generally shut down after midnight and on Sun- 
day afternoons. 

Over the wooden shingle roof, open sprinklers had been installed, and 


under the roof a total of thirty-four sprinklers had been placed in two lines 
at right angles to the hotel, with the intention of dividing the eaves space into 
three sections with water curtains, though it was hard to understand what 
practical protection these would afford. 

There were 560 automatic alarms installed throughout the hotel con- 
nected to a central indicator board, As there was no experienced electrician 
available and because frequent false alarms had caused protests from tourists 
the current was shut off for considerable periods, if not entirely. 

Twenty standard 2'4-in. standpipe connections were installed on 3-in. 
pipes from a 4-in. riser from the same water supply as the sprinklers. Sixty 
feet of 214-in. linen hose was supplied for each connection, but was generally 
kept in a storeroom. 

Fifty-two fire extinguishers were on the premises but were not charged, 
since the night watchman who was responsible for the fire appliances was evi- 
dently unable or unwilling to give proper care to the equipment. 

Although the Government owned the hotel, it was leased to a private firm, 


which considered that the Government was responsible for the fire protection. 
The Government, on the other hand, had no control over the management of 
the hotel and did not supply trained men for fire protection. 





LLAO LLAO HOTEL FIRE, ARGENTINA, 


Only two chimneys remained of the main portion of the Llao Llao hotel near 
Bariloche, Argentina, following the fire. In the background may be faintly seen 
several of the snow-capped mountain peaks which contributed to the scenic gran- 
deur of the location. 

The fire apparently broke out about twenty minutes after midnight on 
October 26, 1939. The cause was not determined. At the time the only people 
in the hotel were the manager, his wife and child, and ten members of the staff. 
That something was wrong came to the attention of the manager’s wife when 
a bedside light in her room went out and a smell of burning wood was noticed. 
Her husband traced the smoke to a room on the ground floor, which soon after- 
wards burst into flames. The alarm was given at once and with the aid of the 
staff and some laborers, who had been working on the premises, the fire was 
attacked with hose and fire extinguishers. 

Owing to the combustible construction and the fact that the water did 
not reach the seat of the fire located in some of the hollow spaces in floors and 
walls, efforts to prevent the spread of the fire were unsuccessful. Aided by a 
strong wind, the fire spread with great rapidity throughout the building and it 
was reduced to ashes in some six hours despite the arrival of a detachment of 
soldiers from Bariloche. 

The only salvage obtained was part of the furniture, which was removed 
from the building at the very start of the fire, the structure and contents of 
the second basement and part of the first basement. Otherwise, the building 
and its contents were totally destroyed. Some stonework, the chimneys and 
concrete structure of the east wing remained. The building loss was 78 per 
cent of the insured value and the contents losses were 62 per cent. This would 
make a loss of approximately $1,000,000 U. S. dollars on the building in addi- 
tion to contents losses. No use and occupancy insurance was carried and as 
the hotel was completely booked for the coming season, this loss must have 
been very heavy. 





NEW ZEALAND NEWSPRINT PAPER FIRE. 


New Zealand Newsprint Paper Fire. 


A spectacular fire involving a large quantity of newsprint paper occurred 
at Addington, a suburb of Christchurch, New Zealand, on February 5, 1940. 
Newsprint paper in rolls is generally considered of relatively limited hazard 
since, due to the firmness of the rolls, it is not readily ignitable. Once ignited, 
however, it burns with some intensity, as may be seen by the accompanying 
illustration. The fact that this fire occurred in a corrugated iron on wood 
frame warehouse of comparatively light construction afforded fire protection 
engineers on the scene an opportunity to observe the manner in which the 
paper was consumed. One interesting feature noticed was the added intensity 
of the fire in each roll after the wooden core in the center of the roll was 
burned out, thus creating a draft through the roll. 


The fire was discovered at about 8:45 p.m. when flames burst through the 
roof of the structure, and in less than two hours very little of the framework 
remained. The cause of the fire could not be determined. The work of the 
Christchurch Fire Brigade was considerably hampered by an inadequate water 
supply. The water had to be drafted from sumps by the pumpers and the 
quantity available was insufficient. 


— 


The information on which this report is based and the illustration were provided 
through the courtesy of Mr. J. W. Bolland, Secretary, Canterbury Fire & Accident Under- 
writers’ Association, Christchurch, New Zealand. (Member N.F.P.A.) 
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The Natchez Dance Hall Holocaust. 


Report by Mississippi State Rating Bureau, 
(Member N.F.P.A.) 

The utter disregard for ordinary fire preventive measures in a dance 
hall in Natchez, Mississippi, changed what was to be a gala, rhythm evening 
on Tuesday, April 23 last, into a grim catastrophe that wiped out the lives of 
207 negroes. The hazards disregarded included (1) the use of highly com- 
bustible material for decorating purposes, (2) inadequate exits and (3) the 
overcrowding of places of assembly. 

In the 1850’s Natchez was a flourishing cotton growing center of 18,500. 
Now, it is a very quiet and very old river town of 16,000. Sixty per cent of its 
population is negro. Lately, Natchez has become famous for its ante bellum 
homes, which thousands of tourists visit each year. More recently, the town 
has become famous for the dance hall tragedy which occurred there on the 
evening of April 23. 

On that evening, Walter Barnes, a Vicksburg, Mississippi, negro, was 
bringing his Chicago swing band to the Rhythm Club in Natchez for a one- 
night stand. Tickets were selling for fifty cents apiece and the cream of the 
Natchez negro population was turning out to pay its respects to a successful 
negro from the home state. Some came to mingle with society, listen to the 
music and depart early. Most came to dance and depart late. The ticket- 
taker in the lobby of the building took in 577 paid admissions, and 150 passes. 
Also in the dance hall were 14 members of the orchestra and five attendants, 
bringing the total to 746. At eleven p.m. probably a small number had 
departed. 

Then with almost lightning speed, the dance hall became a blazing 
inferno. So swiftly did the flames spread that the merrymakers were caught 
entirely unawares. At 11:15 the fire department received a first alarm by tele- 
phone. Shortly thereafter, the fire was brought under control and extinguished. 
It was believed that all occupants of the building had escaped until members 
of the fire department went inside the smouldering ruins. There, victims by 
the score were piled one on top of the other, their clothing burned, their bodies 
charred. With but a few exceptions, all were dead. Many of those who showed 
some spark of life died en route to the hospital. 


Construction of the Building. 

The building had served two purposes before it was converted into a 
dance hall by the members of the Rhythm Club. At one time it had been a 
garage; previous to that it is said that it had also been a church. The building 
was 38 feet wide and 120 feet long. 
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Pictures, Inc. 

The morning after the fire. Note corrugated sheet iron construction of 
the building. Removal of the bodies of 207 negroes necessitated tearing a 
hole through the rear left of the building. Many of the negroes seen loiter- 
ing about building lost either friends or relatives, or both, during the fire of 
the preceding evening. It was estimated that each negro family in Natchez 
suffered the loss of some friend or relative. 


There were 24 window openings in the building, of which two in the 
game room (front right) were iron barred. A third window in the game room 
had ordinary glass, while all other window openings in the building were cov- 
ered over by shutters to obstruct the view of the curious and to make the hall 
usable in the winter time. All of the shutters opened to the inside and were 
about four feet above the floor level. Some of the shutters were held secure by 
sliding latches. The majority of them were nailed shut. Very few of those 
trapped were able to make an escape through the window opeuiugs. 

The sides of the building were constructed of two by four wooden studs 
covered with corrugated metal. Inside, one-inch ship-lap lined the building 
for a distance of five feet above the floor. The lining prevented those trapped 
from breaking through the side walls. The corrugated metal construction 
turned the building into an oven when the fire began to spread. 

There were two entrances, but each was located in the front and one was 
padlocked from the outside. To all intents and purposes, then, there was but 
one exit available to those trapped in the building when the fire broke out. 
Although the single available door opened to the inside, it is not believed that 
this increased the loss of life, for there was no accumulation of bodies in the 
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THE NATCHEZ DANCE HALL HOLOCAUST. 


GREY SPANISH MOSS ON WIRE NETTING 
ELOW OPEN JOISTS 


FRAME PVT. GARAGE 


Layout of the Natchez, Missis- 
sippi, Rhythm Club. Fire that 
wiped out the lives of 207 negroes 
started somewhere near the ham- 
burger stand and spread rapidly to 
the rear of the dance floor where 
the bar and orchestra platform 
were located. Merrymakers caught 
behind the advancing wall of 
flames were either suffocated, baked 
by the intense heat, or trampled to 
death. Note single entrance to the 
dance floor, boarded windows, and 
“check-valve” exit system of lobby. 
Spanish moss, which served as in- 
terior decoration, was supported by 
wire netting below open joists. 
Building was once a church and 
later a garage. No part of the 
building was completely burned, 
nor did any part of it collapse. 


N 


SN 


SO 
\ 


g tnat lined Duliding to a height of five feet 


Window openings were nailed shut at time of the fire. 


ui 


% TT) 
| 
oR 
DOSS 


KELETO 


ROOF WASH RACK: 7 
SR WOHOw®Ooa 


SSN 


RAME META: 
ANS 


WS ONE STORY FRAME METAL ROOF DWELLING 


NS 


B& JOISts. NOE aiso, SHip-iap DoaTain:' 


% 
o 
” 
$ 
h 
i) 
® 
= 
% 
a 
ee 
o 
i 
@ 
«a 
B 


lobby. Without a doubt, however, the door did act as a check valve for those 
who were trying to get out. 

The single door opened into a narrow entrance way about six feet deep, 
at the end of which were a pair of double swinging doors, which also opened 
to the inside and into a lobby. The lobby was a room about 24 by 27 feet. 
The dance floor itself was reached from the lobby through a single door 
mounted on a flimsy partition and which opened to the outside. The hazard 
created by the doors which opened into the lobby can readily be seen. 

The dance floor gave the impression of a long cave. The entire ceiling 
was covered with gray Spanish moss supported by wires strung in both direc- 
tions. The moss was everywhere from six inches to a foot in thickness and was 
intended to conceal the roof space. The draped moss added to the cave- 
like atmosphere of the dance floor, for it was stalactite-like in appearance. Not 
unlike stalactites, it was estimated that the moss had hung in the building for 
two or three years as decorative material. It was tinder dry. 
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above the floor. This is the portion of the building 
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A Spanish moss. Natchez holo- 

| caust is a grim reminder that dec- 
orative materials must be flame- 
proofed. Spanish moss_ should 
never have been used for interior 
decorating in the first place. That 
which decorated the dance hall 
had been there for two or three 
years, and was tinder dry. When 
ignited, it fell from the wires 
that supported it, ignited cloth- 
ing of those trapped below. Time 
required for all moss to become 
ignited was probably not more 
than two or three minutes. 


To the right of the entrance to the dance floor was a hamburger stand. In 
the far right corner was the orchestra on a raised platform, and directly across 
from the orchestra in the far left corner was a bar. 


Progress of the Fire. 
At eleven o’clock when the fire started, the social hour was in full swing. 
A large crowd had gathered around the bar in the far left corner of the build- 
ing while another large group was congregated about the orchestra platform. 
Although the cause of the fire could not be definitely established, it was 
believed that a lighted cigarette or match somehow found its way into the moss 


decorations. Someone was heard saying, ““Now you did it. You set the place 


” 


on fire.” For a moment, there was nothing. Then, a blinding sheet of flame 
near the hamburger stand. 

Panic seized the negroes standing about on the dance floor as the blaze 
spread toward them. As the moss began to burn, it fell to the floor and formed 
a wall of fire between those in the rear of the hall and the single exit. Many 
tried to reach the exit through the burning moss. Their clothes were ignited 
immediately. Their cries of horror and pain probably stopped others from 
doing likewise. 

Meanwhile, the falling moss extended its wall of flame from the front to 
the rear of the dance hall. The merrymakers found themselves being driven 
to the rear wall of the building where, ultimately, they were to be either suf- 
focated or trampled to death. Few were able to beat through the nailed shut- 
ters of the windows with chairs. Those who did escape in such a manner re- 
ceived horrifying burns, and most did not live. The majority of those trapped 
at the rear end of the building were either suffocated or baked by the super- 
heated temperature of the corrugated iron. 

Once the fire department had arrived, it was a comparatively simple mat- 
ter to stop the blaze. No part of the building burned completely nor did any 
part of the building collapse. In order to remove the seared remains of those 
198 negroes trapped and cremated, it was necessary to tear away a portion of 
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the sheet iron at the rear of the building. Of the few who were still found alive, 
nine died from the shock which they had undergone. Many of the victims 
were comparatively young — sixteen and seventeen years of age. 


Conclusions. 

“The decorations of theatres and assembly halls shall be of fire- 
resistive or non-flammable materials. Fabrics and papers used for 
such purpose shall be treated with an effective flame-proofing mate- 
rial. Stage settings made of combustible materials shall likewise be 
treated with flame-proofing materials. 

“Note. Paper and cloth decorative materials should be kept to 
a minimum in places of public assembly, since such flimsy materials 
increase the hazard of the kindling and spread of fire.” 

The above is a verbatim quotation from Sec. 25 of the N.F.P.A.’s Build- 
ing Exits Code. Spanish moss is certainly a decorative material and certainly 
a flimsy material, so flimsy that it should never have been used for a decorative 
material in the first place. It should have at least been flame-proofed. 

For the second and third conclusions, it is possible to quote from the 
same N.F.P.A. publication, but such quotations should not be necessary. The 
need for exits at both front and rear of the building is obvious. The cost of 
making it obvious, however, has been 207 lives, and indescribable grief and 
anguish for the entire negro population of Natchez. 

Lastly, the building was tremendously overcrowded. So overcrowded 
that it seems incredible that as many escaped as did. 





BRIDGE FIRE AT KANSAS CITY, KANSAS. 


Bridge Fire at Kansas City, Kansas. 


Report by Kansas Inspection Bureau, 
(Member N.F.P.A.). 


A large steel bridge and viaduct which spans the Kaw River to connect 
Kansas City with the suburban district of Argentine was severely damaged by 
a fire of uncertain origin which occurred on April 16, 1940. Known as the 
Twelfth Street Bridge, the structure was the most important of four bridges 
serving the Argentine district. 

The structure was composed of five steel spans having a total length, not 
including the approaches, of over a thousand feet and an over-all width of 
sixty feet. The three central spans were double, making two independent 
bridges for six hundred feet, one side carrying northbound traffic, the other 
side southbound. The steel trusses were carried on masonry piers and the 
bridge was incombustible except for the deck. This surface was paved with 
wood blocks laid on a three-inch wood plank floor. The floor was supported 
on six by six-inch timbers, which were laid across steel girders. All wood mem- 
bers, including the pavement, were creosote-treated and a thin coating of 
asphalt was spread over the entire deck surface. The south span of the bridge 
extended over the main line and switch tracks of the Santa Fé Railroad, the 
next two spans were over the river, and the two north spans were over ground 
gradually inclining from the river to the north approach. 

The bridge carried two lines of streets car tracks, which furnished the 
only service of this kind to Argentine. There were two sixteen-inch water mains 
supported by the bridge that served that part of the city located south of the 
river. Other water service to this part of the city is provided by two twelve-inch 
and one ten-inch mains carried by other bridges. Telephone cables serving 
about seventeen hundred telephones in the Argentine district were carried 
on this bridge, as were electric light and power high voltage lines. 


Story of the Fire. 

A street car operator first detected the fire when his car passed over the 
bridge. He gave the alarm, which was received at the fire station at 10:35 A.M. 
The first company, responding from a distance of about two-thirds of a mile, 
gave a second alarm upon arrival. Two companies responded to the first alarm 
and three to the second. 

A sixteen-mile wind was blowing from the northeast, which caused the fire 
to spread quite rapidly in a southerly direction from the second span on the 
north where it originated. Three hydrants on large mains were located within 
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BRIDGE FIRE AT KANSAS CITY, KANSAS. 


Firemen are shown attacking from the north bank of the Kaw River, the fire 
which destroyed the Twelfth Street Bridge at Kansas City, Kans. They were un- 
able to effectively reach the fire directly over the water and were able to save 
only the end spans. 


a thousand feet of each end of the bridge. It was not possible to fight the fire 
from the surface level of the bridge as the fire was mostly on the underside. 
There was no fireboat or other means available to fight the fire directly over 
the water, and little progress could be made through the use of single hose lines 
from the low ground near the water, because of the height of the bridge and the 
strong wind. The turret pipe on a truck operating from the ground under the 
north end was more effective. 

The two-way radio used by both the police and fire department proved to 
be very useful in maintaining contact between parts of the fire department 
operating on opposite sides of the river. It was also of great value after the 
fire, during the twenty-four hours that telephones in Argentine were out of 
service, as it provided the sole means for transmitting fire alarms to the depart- 
ment. Kansas City has no municipal fire alarm system and is dependent upon 
the public telephone system for the transmission of alarms. 

The heat produced by the fire was intense, seriously exposing the steel 
trusses. The wind protected the east side to some extent, but the west side was 
subjected to high temperatures. At about noon the center span on the west 
side collapsed and fell into the water. A sixteen-inch water main went down 
with it and had to be shut off, but this did not interfere with the operation of 
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The result of the fire which fed on the combustible deck of the bridge. This 

view, looking south, shows the collapsed west side of the bridge. When these spans 
fell they carried with them a water main and telephone and electric cables. 


the fire department. About fifteen minutes later, the west side of the next 
span to the south side fell into the river. With the collapse of these spans, 
telephone and electric cables were broken, cutting off these services to the 
Argentine district. The fire was finally stopped at the last span on each end of 
the bridge and little damage, if any, was done to these two spans. The three 
intervening spans were a total loss or severely damaged and it will probably 
be necessary to rebuild them. The loss, including the damage to utilities, is 
estimated at about $320,000. 

The cause of the fire is not known. The railroad tracks which pass under 
the south end of the bridge are approximately five hundred feet from the point 
where the fire was first seen. There are those who hold the opinion that the 
fire was caused by a carelessly discarded cigarette. There was an open space 
between the east and west sections of the bridge where refuse might have 
lodged in sufficient quantity to have been ignited by a cigarette or match. 
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Fire Record of Motor Craft. 


The problem of pleasure and commercial motor craft fires has had the 
constant attention of the N.F.P.A. Marine Section since 1926, when as the 
Marine Committee it developed standards governing marine fire hazards. 
These standards have been frequently revised. The latest edition entitled, 
“Fire Protection Regulations for Motor Craft, Pleasure and Commercial,” was 
published in 1939. 

The files of the N.F.P.A. Department of Fire Record contain reports of 
167 typical fires which have occurred in motor craft within the past decade. 
The following tables and reports serve to draw attention to the penalties that 
may be expected to follow failure to observe the precautions recommended in 
the N.F.P.A. motor craft standards. With very few exceptions the fires 
included in this record might have been avoided if the provisions of these 
standards had been observed. 

While many of the reports upon which this fire record is based were 
inadequate in detail, enough information was provided to permit some conclu- 
sion as to the cause of each fire. In the absence of detailed information which 
might make possible a better understanding of the causes of several of the 
explosions, the language of the original reports has been retained. For exam- 
ple, it is reported that sixteen fires “occurred while taking on fuel.” This 
merely indicates the circumstances of the fire. The true cause would prob- 
ably be found to be accumulation of gasoline vapor due to improper ventila- 


tion or faulty tank installation. 
Table I shows that the outstanding hazard of the motor boat is its fuel, 


gasoline, and that “backfire of engine” is the leading single cause of fire. 
Galley stoves were responsible for eleven of the fires included in this record. 
In seven cases the stoves exploded, and in the remainder, the stove was respon- 
sible for the ignition of surrounding woodwork or other flammable material. 
In all but two cases the explosions occurred in gasoline stoves. The use of 
gasoline stoves on boats is contrary to the N.F.P.A. standards for motor craft. 
One galley stove explosion was the result of liquefied petroleum gas escaping 
from the supply cylinder. Had the tank been located above decks as specified 
by the N.F.P.A. motor craft standards, this explosion probably would not have 
occurred. 

From Table II it will be seen that 90 persons lost their lives as a result 
of the fires in this record. This includes persons who were drowned in attempts 
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Table |, Causes of Motor Boat Fires. 
1930-1940. 
At sea 


Cu At marina or away 
: eit or dock from dock Total 
Explosions 
1. Backfire of engine 16 24 


. Gasoline in bilges 


_ 
a 


. While fueling with gasoline 
. Leak in gasoline line 


n> w Ww 


. Galley stove (gasoline) 
. Galley stove (propane) 


“— a 


. Fueling from a can while engine was in operation 
. Gasoline fuel tank exploded 

. Outboard motor exploded 

. Gasoline windlass exploded 


oOo 7 


° 


. Fuel oil fumes under deck 


—_— 
non 


. Static electricity ignited gasoline fumes 


7 
1 
5 
4 
0 
4 
0 
2 
1 
0 
0 
0 
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. Soldering “empty” gasoline tank 


_ 
oo 


27 


-— 
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14. Miscellaneous gasoline explosions 


Galley stove (no explosion) 


non +> 


Electrical causes 
Miscellaneous known causes 
Unknown causes 

No data 


Table Il, Losses of Life and Personal Injury. 


Women Children Total 
Drowned escaping fire 5 31 


Trapped aboard burning boat 14 
Fatal burns or injuries 34 
11 


Total fatalities 90 


Non-fatal burns or injuries 177 


to avoid being burned to death. It should be noted that the fatalities resulted 
from 43 fires, or an average of more than two lives lost in each fatal fire. In 
addition, for every fatality resulting from motor boat fires, two persons suffered 
non-fatal injuries. 

Comparatively few of the fires included in this record were reported as 
extinguished with first aid fire equipment. However, it is probable that many 
small fires on boats are extinguished by means of first aid appliances and that 
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"es before this picture was taken, Captain Clifton Luber dived from the 
burning 69-foot yacht “Araemo” with his clothing aflame and died the next day 
in a hospital. The upper structure of the yacht was blown away by the explo- 
sion, which occurred in Mark’s shipyard, Baltimore, on June 16, 1940. 
the losses are so small that the fires are not reported. It is only when a fire 
does material damage or results in personal injury or death that it attracts 
attention and is reported. In some of the fires in this record, extinguishers were 
effective in checking the fire until it could be extinguished by streams from a 
fire or patrol boat or from land apparatus. 

In reviewing the reports of motor boat fires, one is struck by the great 
speed with which these fires spread. Within a few moments, most of the fires 
reported were beyond the control of the small capacity fire extinguishers 
usually carried on motor boats. It is apparent from many of the reports that 
fire extinguishers were inaccessible due to the sudden flash of fire. This was 
particularly true when the extinguishers were located in the engine compart- 
ment where the fire broke out, or so close thereto as to make it impossible to 
reach them. The N.F.P.A. standards require at least two extinguishers at 
accessible separate locations on all power boats. Unfortunately many loca- 
tions which may have appeared accessible before the fire could not be reached 
under fire conditions. 

In twenty fires, water-borne fire equipment such as fireboats or patrol 
boats was used either independently or in conjunction with other fire equip- 
ment. A large number of the fires occurred within or comparatively short dis- 
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Harold S. Walker. 

The harbor patrol boat at Marblehead, Mass., credited with controlling several 
serious yacht fires in that important yachting center, is shown applying a 11,- 
inch hose stream to burning underbrush on a harbor island. 


tances from yacht clubs, marinas, and public landings. Several high speed fire 
fighting or patrols boats equipped with extinguishers or with fire pumps and 
hose are in service at yachting centers and have proved their value in extin- 
guishing boat fires or in rescuing persons from burning boats. Some of these 
vessels are maintained by yacht clubs for the protection of members and guests, 
while others are operated by municipal fire and police departments. The large 
municipal fireboat found in the larger shipping centers is usually strategically 
stationed for the protection of high value waterfront property and steamships. 
These large fireboats have rarely been available to furnish prompt protection 
to yacht basins, and in most cases lack the speed essential to effectively combat 
motor craft fires. 


Table Ill, Fire Protection Used. 


At marina At sea or 
away from dock Total 


First aid appliances : 47 
Land fire apparatus 27 


Water-borne fire apparatus* 20 
37 


50 


*Includes all types of water craft equipped for fire fighting. 
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Typical Motor Craft Fires. 


Presented below are summaries of typical fires in motor craft to illustrate 
the types of losses that are occurring with appalling repetition. Such fires 
should indicate to yachtsmen and others the dangers which may attend motor- 
boating when fire protection standards are ignored, as well as point out specific 
hazards which should be guarded against. 


Mars_EHEAD, Mass., Aucust 15, 1930. The value of a harbor patrol 
boat equipped for fire fighting at yacht basins was illustrated by a fire which 
damaged the 55-foot cabin cruiser, King Robin. The yacht was anchored 
some 200 yards off shore among numerous other yachts, when an explosion 
occurred while the craft was taking on fuel from a gasoline tender. Damage 
to the many other yachts anchored near by was prevented by the prompt 
response of the harbor patrol boat. The fire was extinguished with foam equip- 
ment. It is believed that some of the fuel from the feed line may have over- 
flowed and become ignited by the engine of the tender. 

IrHaca, N. Y., May 24, 1930. Seven persons were injured when the 60- 
foot gasoline yacht Playmate blew up at a dock while the vessel was being 
fueled. Several of the victims were hurled into the water by the explosion. 

BROOKLYN, N. Y., DECEMBER 3, 1930. Accidents which may result from 
the careless handling of gasoline on board motor craft are exemplified by a 
fire which took the life of a young yachtsman on the auxiliary sloop Dorothy B. 
The yachtsman had picked up a can of gasoline preparatory to going 
ashore. He stumbled, spilling the contents of the can over the hot engine. The 
flames ignited his clothing and he was fatally burned before other persons suc- 
ceeded in extinguishing them with blankets. 

Miami BEacu, FLA., DECEMBER 14, 1930. Three persons lost their lives 
and more than a hundred others were rescued as a flash fire swept the 
Eureka I, an 87-foot “‘see-bottom” excursion boat off Bug Light, fifteen miles 
from Miami Beach. The flash occurred in the engine room immediately after 
a generator was put into operation. There were three 80-gallon tanks of gaso- 
line and one 80-gallon tank of kerosene located in the engine room. These 
tanks were provided with fill-hole covers having the usual breather hole in 
each cap. It is believed that the engine room became filled with vapors from 
the breather holes and that these vapors were ignited by sparks at the gene- 
rator. Several hand extinguishers and fifteen or twenty carbon tetrachloride 
grenades were used in a futile effort to control the fire. It is obvious that the 
arrangement of the gasoline tanks was faulty. 

SAN Francisco, CAir., APRIL, 1931. The three-masted auxiliary 
schooner yacht Sinaloa sank after an explosion had blown out one-third of its 
sides, torn away its decks and shattered its bulkheads. The caretaker of the 
yacht escaped with minor injuries. Marine surveyors who inspected the vessel 
after it was raised, believe that a leakage of gasoline had allowed fumes to 
accumulate in the bilges. These were ignited by a spark from the generators 
which were operating at the time. 

Greenport, N. Y., JULY 26, 1931. A woman was fatally burned and five 
other persons were injured in an explosion which shattered the 36-foot cabin 
cruiser Chevalmer II shortly after 150 gallons of high-test gasoline had been 
taken aboard. Fumes in the engine compartment and bilges were ignited when 
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International. 

Six persons were rescued from this burning cabin cruiser by a fishing vessel. 
In fires similar to this, the prompt arrival! of fire fighting equipment may spell the 
difference between a small loss and tragedy. 


the owner pressed the self-starter button. The fire spread with great rapidity, 
but the local fire department was able to extinguish it. 

MamMaARONECK, N. Y., Aucust 22, 1931. Two men narrowly escaped 
death when an explosion and fire destroyed an 18-foot motor launch in Long 


Island Sound. The explosion occurred when one of the men tried to pour gaso- | 


line from a tin container into the fuel tank on the boat. A rolling sea caused 
gasoline to spill on the hot exhaust pipe. An explosion occurred which envel- 
oped the after end of the craft in flames. Suffering burns, the two men were 
about to jump into the sea when they were picked up by a passing boat. 

CHELSEA, MAss., OctToBeR 5, 1931. Two men jumped into the harbor 
from their 32-foot cabin cruiser when the engine backfired and ignited gasoline 
fumes in the bilges. The fire was extinguished by a fireboat after the cruiser 
had been severely damaged. 

CHESAPEAKE Bay, Mp., OCTOBER 16, 1932. Six persons including two 
women and a boy were forced to leap into the bay to escape a fire and explo- 
sion which shattered their 36-foot cabin cruiser. The fire, believed due to a 
leak in the gasoline line, was attacked with fire extinguishers, but the burning 
gasoline spread to inaccessible areas. Realizing that the fire was beyond con- 
trol, the passengers donned life belts and jumped overboard. Within a few 
moments the gasoline tank blew up and the boat sank. Occupants were later 
picked up by fishermen. 
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Acme. 


Explosion of gasoline fumes in the bilges of the cruiser “Min-Cha” caused 
injuries to five persons. The fumes were believed ignited by a spark from the 
starter switch as the boat was about to leave a dock at Detroit. 


DunpDALK, Mp., OcToBER 16, 1932. Fire in the engine room of the 55- 
foot yacht Roja I burned one man and resulted in damage amounting to 
$50,000. A short circuit in the engine room ignited gasoline or oil leakage 
when the captain switched on the lights there. Finding he could not check the 
fire with an extinguisher, he called the fire department. 

SAN Pepro, Catir., Marcu 4, 1933. One man was killed and another 
critically burned in a gasoline explosion which destroyed a motor tug. In this 
case, four gasoline tanks, aggregating 2000 gallons capacity, were completely 
below the deck housing with no outside vents. Filling was by hose through an 
open hatch and the displaced vapors accumulated in the hold and engine room. 
After the tanks had been filled and capped, the engineer proceeded to fill eight 
55-gallon steel drums, also below decks. While thus engaged, a flash occurred 
from an undetermined source and the ship was blown to pieces. 
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Orr Lone Istanp, N. Y., Aprit 23, 1933. Seventeen men and women, 
some severely burned, were forced into the waters of Great South Bay, off Long 
Island, when a gasoline stove exploded on the fishing boat Zangara. Two per- 
sons were thrown overboard by the blast and the others were forced to leap 
for their lives. Fortunately many other boats were near by and no lives were 
lost. Coast Guard cutters extinguished the fire, but the fishing boat was almost 
a total loss. 


FisHErRs ISLAND, N. Y., JULY 17, 1933. Flames spread through the cabin 
of the motor boat Firenze IJ, cruising in Block Island Sound, when a heavy 
sea pulled the lighted kerosene stove from its fastenings and hurled it against 
the wall. In attempting to extinguish the fire, one man was overcome, but was 
revived. Flames blocked all attempts of the three men and three women 
aboard to reach life preservers. Nevertheless, they were forced to jump. As 
the boat burned to the water’s edge and sank, the flames attracted the atten- 
tion of a passing aviator, who radioed for assistance and dropped his only life 
preserver. An Army tug rescued the party. 


Quincy, Mass., JUNE 3, 1934. Lacking a fireboat and unable to reach 
the burning cabin cruiser Juanita with a hose stream from the shore, firemen 
took to row boats and carried their hose lines out to the craft. The 43-foot 
vessel was burned to the water’s edge. 


ANNAPOLIS, Mp., Juty 14, 1934. Typical of many similar serious and 
even fatal accidents, a man and his son were injured when the gasoline tank 
of their motor boat exploded while being soldered. 


Boston, Mass., Aucust 26, 1934. A motor boat took fire in the harbor 
shortly after refueling from a gasoline barge. Seeing the flames burst from the 
stern of the boat, the police boat Watchman, which was close by, attacked the 
flames with fire extinguishers. After extinguishing the fire the patrol boat 
towed the damaged craft to a pier, where the members of a fishing party were 
disembarked. 


PRINCE ALBERT, SASK., NOVEMBER 8, 1934. That hazards exist in the 
operation of outboard motor boats is demonstrated by an explosion that caused 
the death of one man. The blast occurred as the victim was refueling his out- 
board motor on Lac La Range. 


Dopson, ORE., JANUARY 23, 1935. Fire starting on a motor boat moored 
to a building resulted in the destruction of a salmon cannery. Two men were 
measuring the boat for a cabin when one of them struck a match to light a 
cigar. Gasoline fumes were ignited with a flash. The men escaped, but due 
to the remote location and lack of protection, the plant was a total loss. 


MarRBLEHEAD, Mass., Aucust 8, 1935. Two persons were burned and 
hundreds of boats were endangered by a gasoline explosion on the 40-foot 
auxiliary sloop Tarpon. As breakfast was being prepared on the galley stove, 
the Tarpon tied up alongside a gasoline lighter and started to have its tanks 
refueled. A sudden explosion caused flames to leap from the forward part of 
the boat. The lighter’s crew, fearing that the 500-gallon gasoline cargo might 
explode, cast off its lines. The harbor patrol boat successfully extinguished the 
fire after a stubborn battle. 
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The dangers of fire at a marina are shown by this fire on the yacht, 
“Fulton G,” moored at San Frai. .co’s Golden Gate Exposition. The fire, follow- 
ing a gasoline explosion, endangered other boats moored near by. The “Fulton G” 
sank shortly after the picture was taken. 


Quincy, Mass., Aucust 21, 1935. Following an engine backfire, flames 
broke out and continued unabated on the motor launch Fifty-fifty. The crew 
succeeded in shutting off the gasoline supply to the engine. Flames made it 
impossible to reach five of the six fire extinguishers aboard. Fortunately tug- 
boats drew alongside and extinguished the fire. 

STAMFORD, CONN., OCTOBER 26, 1935. When the galley stove exploded 
and set their 30-foot cabin cruiser afire, three yachtsmen were forced to don 
lifebelts and jump into Long Island Sound, where they floated for an hour be- 
fore a passing steamship picked them up. 

Orr YAarMouTH, N. S., May 8, 1936. A fisherman and his son were 
severely burned when a can of gasoline exploded on their motor boat. They 
were twenty-five miles at sea. Both were showered with exploding liquid when 
the father carried the gasoline into the cabin in which a stove was burning. A 
third member of the crew treated their burns, hauled in the nets and made a 
six-hour run to port, where the victims received medical attention. 

MraMI, Fia., Juty 1, 1936. The importance of adequate precautions dur- 
ing and after refueling is shown by an explosion and fire which seriously 
burned six persons on the 40-foot cabin cruiser Cymba. Some gasoline had 
been spilled in filling the tanks, and ventilators were opened and the bilges 
pumped out before the engine was started. Nevertheless, when the engine 
started, it backfired and an explosion followed, blowing out the sides of the 
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The yacht “Doris” was damaged by fire on May 3, 1934, as it lay moored in 
the Chicago River. It is believed that a passer-by on the drive above tossed a 
cigarette on the canvas awning of the boat, causing the fire which swept the 
superstructure. 


cabin. For a time two men were trapped inside the cabin, but they were finally 
dragged out to the dock. Firemen fought the flames for half an hour, nearlj 
filling the craft with water before the fire was out. 

Hairax, N. S., Aucust 26, 1936. An explosion followed by fire ca 
burns to eleven persons aboard the auxiliary schooner Kinrara, while it wa 
taking on gasoline at an oil dock. A flexible hose fitted with a valve at 
nozzle was connected to a standard steel supply drum on the dock and th 
gasoline was discharged through a funnel into a three-quarter inch feed pip4 
There was no ventilating pipe from the tank to carry off vapors, nor was theft 
any connection, other than that provided by the funnel, between the tank 
opening and the deck opening. Consequently, while the tank was being filled 
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gasoline vapors collected in concealed spaces throughout the hull. When the en- 
gine was started an instant explosion occurred, followed by fire. Those aboard 
were either blown from the boat or forced to jump into the water. All were 
rescued. 

ManasqguaM, N. J., JuLty 9, 1939. While the cabin cruiser Alida was 
thirty miles at sea, an explosion in the engine compartment endangered six 
persons. The blast followed a break in the fuel line when gasoline fumes were 
ignited by the engine. After shutting off the flow of gasoline, the captain put 
out the fire with a fire exinguisher and the Alida was towed to shore. 

MARBLEHEAD, MaAss., MAy 22, 1940. Two men were injured, one fatally, 
when propane gas from the galley range on the yacht Trim-Too exploded, 
wrecking the boat and blowing the roof off of the large sprinklered boat shed 
where the yacht was stored. The victims were preparing the boat for the yacht- 
ing season when the blast occurred. It appears that in some manner propane 
escaped from the tanks and an accumulation of the gas in the bilges was 
ignited when an attempt was made to light the stove. Investigation following 
the fire showed both tanks to be tight and in satisfactory condition. One tank 
was empty and the other was almost full. Search in the wreckage showed one 
of five shut-off valves of the stove assembly in open position, but it is not 
known how long the valve may have been open prior to the explosion. Ignition 
may have been from a match or smoking material, or it may have been due 
to an attempt to light the stove, which the workmen used for boiling water 
and making coffee. There may have been a leak at some connection, as the 
force of the explosion indicated that considerable gas had accumulated in 
the bilge. Paint fumes in the galley and cabin of the boat were very strong 


and would probably have offset the distinctive warning odor of the gas. 

BaysHorE, LONG IsLAND, N. Y., May 25, 1940. Mistaking a jug of gaso- 
line for a similar one containing water, a woman poured the fuel into a coffee 
pot and put it on a coal stove to boil. A few minutes later the gasoline exploded, 
setting fire to the cabin cruiser Fannie. The woman and her grandfather were 
trapped in the burning cabin and fatally burned. 
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Fires in Which There Was Loss of Life. 


Second Quarter, 1940. 


Reports of one hundred and fourteen fatal fires in the United States and 
Canada have been received by the N.F.P.A. Department of Fire Record since 
the publication of the April, 1940, QuarRTERLY. Four hundred and ninety 
persons died as a result of these fires. During this period the following fires 
were reported which resulted in the death of five or more persons each. 


Marcu 7, 1940, Mount PLEASANT, TENN. A woman and four of her 
children were burned to death when fire of undetermined origin destroyed 
their three-room home. (L-06106.) 


Marcu 15, 1940, Toronto, ONT., CANADA. Three men and two women 
lost their lives as the result of a fire which severely damaged the Avonmore 
Hotel. In all cases, suffocation or smoke poisoning was the immediate cause 
of death, two of the victims dying in the hospital a few days after the fire. 
Although the cause of the fire could not be positively determined, it was 
believed to have started in a wooden bucket which was used as a receptacle 
for dumping the contents of ash trays. The building was of brick-joist con- 
struction and the main section was three stories in height. There was an 
open stairway, centrally located, connecting all floors and it was up this stair- 
way that the fire spread with great rapidity from the ground floor. (H-43651.) 


Marcu 16, 1940, SHrrtey, ARK. Eight members of a family were burned 
to death and two others seriously injured when fire destroyed their farm home. 
The mother and six of her ten children were trapped in a bedroom and died to- 
gether. Her 17-year-old son, after escaping from the flames by jumping from 
a window, died when he rushed back into the house in an effort to rescue the 
others. The cause of the fire could not be determined. (L-06107.) 


Marcu 16, 1940, Nerrs, Ou10. Seventy-two men died as the result of a 
coal mine explosion. It is reported that a coal dust explosion and fire followed 
the ignition of a charge of black pellet powder. (L-06108.) 


Marcu 18, 1940, Port AtFrep, P. Q., CANADA. Five small children died 
in a night fire which swept their apartment home. Although the source of the 
fire could not be accurately determined, it was believed due to electrical causes. 
The children were asleep on the third floor of the frame building when the fire 
broke out. The eldest, ten years old, escaped, but perished after reéntering 
the building. A maid also managed to reach the ground. The fire spread 
so rapidly and produced so much smoke that firemen were unable to enter 
through upper windows. (L-06109.) 


Aprit 1, 1940, SEATTLE, WasH. Four children and a woman pilot were 
burned to death when an airplane fell 500 feet into a pile of sawdust and burst 
into flames. (L-06110.) 
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Loss of Life by Fire, April-June, 1940.* 


This is a typical rather than a complete record, presented to show the conditions under 
which loss of life occurs, that they may be known and guarded against. The total loss of life 
by fire in the United States is estimated at 10,000 annually. 

Occupancy No. Fires Men Women Children Total 
Aircraft 18 4 24 
Amusement places** 0 207 
Apartments, hotels, lodgings, tenements, etc 12 10 30 
Barns and stables 0 1 1 
Boats and ships (except tank vessels) 5 0 5 
Dwellings—rural 15 10 30 55 
Dwellings—urban 12 22 16 50 
Forest and brush fires 0 
Gas works 
Hospitals and institutions 
Lumber yards 
Manufacturing occupancies 
Mercantile occupancies 
Mining property 
Motor vehicles (except tank trucks) 

Qil and gas wells 

Oil refineries and bulk distributing plants 
Out-of-door fires 

Response to alarms 

Theatres 

Other known buildings 
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*This table is made up from those reports received by the Department of Fire Record 
between March 16, 1940, and June 20, 1940. A few of the fires included herein occurred 
prior to March 16, but were not reported until subsequent to that date. 

**Reports stated that the 207 victims of the Natchez, Miss., dance hall fire of April 
23, 1940, were about equally divided between men and women. For the purpose of these 
tables we have assumed the division to have been 104 men and 103 women. 


Aprit 2, 1940, Port ArtHUR, ONT., CANADA. Fire of undetermined 
origin brought death to six persons, including a woman and four children, 
when a house was destroyed on the outskirts of this town. The bodies of the 
victims were found in a hallway not far from the door and it was apparent 
that they had been overcome by smoke when only a few steps from safety. 
(L-06111.) 


Aprit 23, 1940, NatcHEz, Miss. Two hundred and seven negroes lost 
their lives when fire swept through a dance hall. Because there was but one 
exit and all windows were boarded up, only a few of the dancers were able 
to escape from the building. All but nine of the victims were trapped in the 
building; nine died subsequently from burns and smoke. (For details see 
page 70.) (H-43740.) 

A report has been received that about a hundred persons, including sixty- 
seven children, died in a fire which destroyed the town hall at Sandona, 
Colombia. The report gives no details other than that the fire occurred during 
a local anniversaty celebration on May 6, 1940, and was caused by an elec- 
trical short circuit. This fire is not included in the tables. (H-43764.) 
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Causes of Loss of Life, April-June, 1940. 


Fatalities classified according to the immediate cause of the loss of life rather than 
according to the cause of the fire. 

Cause of Fatality Men Women Children Total 
Aircraft fires 24 
Asphyxiation (smoke and gas suffocation) 23 
Children alone in house 7 
Children playing with matches 1 
Clothing ignited: 

Bonfires, burning rubbish, etc 
Candles, lamps and torches 
Furnaces, stoves and heaters 
Smoking and matches 
Smoking in bed 
Entering a burning building 
Escaping fire; jumped, fell or drowned 
Explosions : 
Chemicals 
Liquefied petroleum gases 
Manufactured and natural gases 
Miscellaneous and unknown 
Fire fighting—firemen .... 
Fire fighting—civilians 
Flammable liquids and vapors: 
Gasoline and similar liquids: 
Used for cleaning purposes 
Used to kindle fire 
Miscellaneous 
Kerosene, range oil, and fuel oil: 
Stoves, lamps, and torches 
Used to kindle fire 
Oil furnaces 
Miscellaneous 
Paint, varnish, removers, thinners, etc 
Petroleum production and storage 
Indirect causes (overexertion, exposure, etc.)........... 
Mine fires and explosions 
Motor vehicle fires (except tank trucks) 
Response to alarms 
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Typical Fatal Fires. 


Airplane Fire. 
AprRIL 16, 1940, HiccANUM, CoNN. Two men were burned to death when 
their plane crashed and burst into flames. Two other passengers fought their 
way from the burning plane with multiple burns and injuries. (L-06112.) 


Children Alone in House. 

Marcu 27, 1940, ONION LAKE, SASK., CANADA. Four children between 
the ages of four and six, left alone while their parents were at a dance, were 
burned to death in a fire which completely destroyed a rural home. The 
parents returned to find the building a smouldering ruin, with the four bodies 
lying in the ashes. (L-06113.) 
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Clothing Ignited 
Aprit 1, 1940, Horton, Kans. An aged man was burned to death in a 
field near his farm home when his clothing became ignited as he was burning 
corn stalks. (L-06114.) 


Aprit 3, 1940, BLue Rapips, Kans. An elderly farmer was fatally burned 
when his clothing took fire while he was assisting his son in burning rubbish. 
(L-06115.) 


Aprit 22, 1940, WorcEsTER, Mass. A woman was fatally burned when 
a match set fire to her nightgown. Alone in the house, she managed to extin- 
guish the flames, but was so severely burned that she died the following day in 
a hospital. (L-06116.) 

Aprit 29, 1940, Natick, Mass. A woman died of burns received when 


her clothing was ignited by a stove. She was cleaning her kitchen walls when 
her dress came in contact with the hot stove and was ignited. (L-06117.) 


Flammable Liquids and Gases. 

Marcu 1, 1940, Eaton, On10. A man died of burns received in an explo- 
sion which occurred while he and his wife were cleaning a room with gasoline. 
The woman was also critically burned. Their home and near-by outbuildings 
were destroyed by the fire which followed the explosion. (L-06118.) 


Marcu 11, 1940, NortH BERGEN, N. J. A blind man, his wife, son, and 
a guest were burned to death in a fire which destroyed a two-story frame 


Acme, 

An air view of the ethyl gasoline blending plant at Baton Rouge, La., where 
three men were killed and several others injured by an explosion and fire on 
March 19, 1940. The cause of the blast had not been reported. (H-43763.) 
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dwelling. A passing motorist discovered the fire at about 4:30 in the morning. 
When firemen arrived, the entire first floor was in flames. The Chief of the 
fire department reported that apparently a copper tube leading from a five- 
gallon tank to the kitchen range had broken and sprayed kerosene or range oil 
over the stove, which had been left burning low. One of the victims was found 
at the foot of the stairs, while the others died on the second floor. (L-06119.) 


Marcu 21, 1940, Pryor, OkLtA. Three small children were killed and 
their mother critically burned in a fire which destroyed their two-room frame 
home. The mother said the fire resulted after she poured kerosene on live 
coals in the stove. (L-06120.) 


Marcu 22, 1940, East HARTFORD, CONN. One man was killed and eight 
others injured by a gasoline explosion in an airplane factory. The explosion 
occurred in an engine testing room and apparently resulted from gasoline 
leakage which was ignited either by an engine backfire or by a spark from an 
electric drill. (H-43761.) 


Aprit 15, 1940, New York, N. Y. A woman died from the effects of an 
explosion of cyclopropane, which had been administered to her as an anesthetic 
during a minor operation. Static electricity is believed to have caused the 
explosion that ruptured the patient’s trachea and bronchi. (L-06121.) 


May 3, 1940, Port WasHinctToN, N. Y. Two workmen and their em- 
ployer were killed and another man was injured by an explosion and fire 
which wrecked a petroleum products distributing plant. The explosion oc- 
curred while workmen were cleaning a 45,000 gallon gasoline compartment of 
a 260,000-gallon tank. Other compartments of the tank contained kerosene, 
gasoline, and fuel oil, none of which were affected by the blast. One of the 
men was working in the empty gasoline compartment, removing sludge with a 
wooden trowel and bucket. He wore a mask connected by a hose line to a 
compression pump outside and worked by the light of an electric extension 
lamp. The source of the ignition is not known, but the explosion may have 
been caused by the breaking of the lamp bulb. (H-43762.) 


Response to Alarms. 
Aprit 6, 1940, Lakewoop, N. J. A volunteer fireman was killed and 
eleven other members of the department were injured when their fire truck 
overturned on the way toa fire. (L-06122.) 
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WASN'T THE SPRINKLER’S FAULT 


IT 





This $200,000 plant was inal destroyed by fire...be- 
cause human failure destroyed the sprinkler protection. 









When fire broke out, the sprinkler equipment functioned perfectly... 


But the watchman, intending to prevent 
water damage, closed two shut-off valves 
..-before the fire was out, and without 
summoning the fire department. The blaze 
quickly regained headway...and by the 
time the fire department finally was sum- 
moned, it was too late. 

The moral is obvious: a sprinkler sys- 
tem, no matter how perfect the mechani- 
cal equipment, cannot overcome the abil- 
ity of human carelessness, neglect, intent 
or stupidity to destroy its effectiveness. 

This hazard of human failure is most 
effectively eliminated through Central 
Station Electrical Supervision. Had this 
sprinkler system been so supervised, the 


fire department would have been sum- 
moned automatically as soon as the first 
head opened. Firemen would have been 
on hand...probably in time to prevent the 
premature closing of the valves...certainly 
in time to open them and to help the 
sprinkler fight the fire before it was be- 
yond control. 

Not only does A.D.T. Central Station 
Supervision assure maximum protection 
from the sprinkler system—it may also 
result in substantial savings, by making it 
possible to revise other protection meas- 
ures that are more costly but less effective. 
Write for descriptive booklets and further 
information. 


A.D.T. SPRINKLER SUPERVISORY AND WATERFLOW ALARM SERVICE 
Controlled Companies of AMERICAN DISTRICT TELEGRAPH CO. 155 Sixth Ave., New York 
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Many years ago a small town freight agent decided that as far 
as railroad tariffs were concerned, pigs were pigs. It mattered 
not whether their ultimate destination was a laboratory or a 
packing house. He stuck to his point until his troubles began 
to multiply. 


Today there is the same confusion in the minds of some 
buyers of internal safety valves for tank trucks. Some are 
satisfied to install any valve called a safety valve, regardless of 
whether it is safe or not. 


We maintain that no safety valve is any safer than its operat- 
ing mechanism. If an accident could as easily open the valve as 
close it — it’s not a safety valve. If you are interested in know- 
ing about internal safety valves that are everything the name 
implies, write for our book, “Transporting Inflammable Liq- 
uids With Safety.” 


SHAND & JURS CO. 
BERKELEY, CALIFORNIA 
NEW YORK CHICAGO HOUSTON LOS ANGELES 


SHAND & JURS 
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For Sate 
Clinical 
Photography 


INVOLVING even less hazard 
than newsprint paper, Eastman 
Safety Films are as safe as the 
name sounds. They are avail- 
able in many emulsions, in- 
cluding those recommended 
for regular clinical and dental 
radiography. Eastman Kodak 
Company, Rochester, N. Y. 


EASTMAN 
SAFETY FILMS 
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Installed indoors, 
without a fire- 
proof vau 


OU save when Py- 
ranol transformers 
are installed in your 


buildings, because they require no concrete enclos- 
ing vault. 


Pyranol can’t burn! It is General Electric’s syn- 
thetic, insulating and cooling liquid for electric 
equipment. A Pvyranol transformer could be exposed 
to a fire or a shock that would rupture the tank— 
without any increase in fire hazard. a! 
Get complete details on Pyranol—call the as 
nearest G-E Office. General Electric Company, Ee 


Schenectady, N. Y. PYRANOL 


GENERAL & ELECTRIC 


402-10 
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FIRE 
PROTECTION 


ELEVATED 
WATER TANK 


Like an insurance policy 
that is filed away in a bank 
vault, an elevated water 
tank connected toa sprin- 
kler system in your plant is 
constantly on duty for your 
protection. No attention is 
necessary,for gravity water 
pressure furnishes an ample 
supply of water to every 
sprinkler head the instant it 
is needed. The pressure is 
equalized throughout the 
system. Therefore every 
part of your plant has equal 
protection and this protec- 
tion goes to work for you 
the moment a fire begins. 


The elevated tank shown 
here has a capacity of 100,- 
000 gallons. It is 150 ft. to 
the bottom and is used ex- 
clusively for sprinkler ser- 
vice at a plantin Fernandina, 
Fla. If you need fire protec- 
tion, write our nearest office 
for estimating costs and in- 
formation. 


CHICAGO BRIDGE & IRON COMPANY 


Offices at BIRMINGHAM—BOSTON—CHICAGO— CLEVELAND DALLAS—DETROIT— 
HOUSTON—LOS ANGELES NEW YORK—PHILADELPHIA—SAN FRANCISCO—TULSA 
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OR more than a generation this company has fur- 


nished cast iron pipe for water supply lines, distribu- 
tion mains and fire protection mains to cities and towns 
throughout the United States, as well as for industrial 
plants, institutions, etc. Most of the largest high pressure 
fire service systems in this country are constructed of 
U. S. Cast Iron Bell-and-Spigot Pipe. We furnish pit cast 
or centrifugally cast pipe in a full range of sizes and 
various types of joints. 


U.S. PIPE & FOUNDRY CO. 


General Offices: Burlington, N. J. 


Foundries and Sales Offices throughout the U. S. 
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NEW HOFFMAN DRY CLEANING UNIT 
7SETS NEW STANDARDS OF SAFETY 


While we are at all times interested 
in promoting greater safety in the 
use of the equipment we sell to the 
dry cleaning industry we are espe- 
cially proud of this new develop- 
ment. Here for the first time is a 
petroleum solvent dry cleaning unit 
which has been granted listing by 


USES 140° FLASH 
PETROLEUM SOLVENT 


The Hoffman 140F dry cleaning 
unit employs a new solvent with 
flash point of approximately 
140° F,. The unit has many un- 
usual features, including a dry- 
ing tumbler with temperature 
automatically controlled through- 
out the drying cycle. 


i] 


the Underwriters’ Laboratories, Inc., 
under their Reexamination Service. 


Such listing of course assures fire 
authorities and insurance rate-mak- 
ing bureaus that 140-F units will be 
built to specified standards and will 
be properly inspected. 


Tie Tt 


AB 
alti t = 


a 


AM Cy 2.00.0 Rann 


EQUIPMENT FOR E} 


PARTMEN 


We Sj ee Ds Bae es YING PLANT 





National Fire Protection Association 


INTERNATIONAL 
A NON-PROFIT TECHNICAL AND EDUCATIONAL ORGANIZATION 


To promote the science and improve the methods of fire protection and prevention. 


Organization Members 


American Institute of Architects. 

American Institute of Electrical Engineers. 

Air Conditioning Manufacturers Association. 

American Association of Port Authorities. 

American Boiler Manufacturers Association and 
Affiliated Industries. 

American Gas Association. 

American Marine Insurance Syndicates. 

American Petroleum Institute. 

American Transit Association. 

American Water Works Association. 

American Wood-Preservers’ Association. 

Arizona Equitable Rating Office. 

Arkansas Fire Prevention Bureau. 

Asbestos Cement Products Association. 

Asphalt Shingle and Roofing Institute. 

Associated Factory Mutual Fire Insurance Co.’s., 
Inspection Department. 

Associated Lumber Mutual Fire Insurance Companies. 

Association of Canadian Fire Marshals. 

Association of Edison Illuminating Companies. 

Association of Fire Underwriters of Baltimore City. 

Association of Mill and Elevator Mutual Insurance 
Companies. 

Association of Mutual Fire Insurance Engineers. 

3oard of Fire Underwriters of the Pacific. 

Board of Underwriters of the Territory of Hawaii, 

Board of Underwriters of New Yor 

Boston Board of Fire Underwriters, Inc. 

British Columbia Underwriters Association. 

British Electrical and Allied Industries Research 
Association. 

Bureau of Explosives. 

Canadian Automatic Sprinkler Association. 

Canadian Manufacturers’ Association. 

Canadian Underwriters’ Association. 

Cast Iron Pipe Research Association. 

Cellulose Plastics Manufacturers’ Association. 

Central Station Fire Protection Association. 

Central Traction and Lighting Bureau. 

Chemical Fire Extinguisher Association, Inc. 

Chicago Board of Underwriters. He 

Chlorine Institute, Inc. 

Clay Products Association. 

Compressed Gas Manufacturers’ Association. 

Cork Institute of America. 

Cotton Insurance Association. 

Dominion Board of Insurance Underwriters. 

Eastern Underwriters Association. 

Eastern Underwriters Inspection Bureau. 

Fdison Electric Institute. 

Factory Insurance Association. 

Factory Mutual J,aboratories. 

Federation of Mutual Fire Insurance Companies. 

Fire Insurance Rating Bureau (Wis.). 

Fire Protection and Insurance Section of the 
Association of American Railroads. 

Fire Underwriters Inspection Bureau (Minn., 

Idaho Surveyi ing and Rating Bureau. 

Illinois Inspection Bureau. 

Improved Risk Mutuals. 

Indiana Inspection Bureau. 

Institute of Makers of Explosives. 

Insurance Association of Providence. 

International Acetylene Association. 

International Association of Electrical Inspectors. 

International Association of Fire Fighters. 

International Brotherhood of Electrical Workers. 

Iowa Insurance Service Bureau. 

Kansas Inspection Bureau. 

Kentucky Actuarial Bureau. 

Lightning Rod Manufacturers’ Association. 


Liquefied Petroleum Gas Association, Inc. 

Louisiana Rating and Fire Prevention Bureau. 

Manufacturing Chemists’ Association of the United 
States. 

Michigan Inspection Bureau. 

Middle Department Rating Association. 

ee State Rating Bureau. 

Missouri Inspection Bureau. 

— Picture Producers and Distributors of America, 

nc 

Motor Fire Apparatus Manufacturers’ Association, Inc 

Mount.in States Inspection Bureau. 

Mutual Fire Inspection Bureau of New England. 

Mutual Fire Insurance Association of New England. 

National Association of Air Filter Manufacturers. 

National Association of Credit Men. 

National Association Domestic and Farm Pumping 
Equipment and Allied Products Manufacturers. 

National Association of Dyers and Cleaners. 

National Association of Engine and Boat Manufac- 
turers, Inc. 

National Association of Fan Manufacturers. 

National Association of Insurance Agents. 

National Association of Mutual Insurance Companies, 

National Automatic Sprinkler Association. 

National Board of Fire Underwriters. 

National Clean Up and Paint Up Campaign Bureau. 

National Electrical Contractors Association. 

National Electrical Manufacturers’ Association. 

National Lumber Manufacturers’ Association. 

National Mineral Wool Association. 

National Paint, Varnish and Lacquer Association, Inc, 

Nebraska Inspection Bureau. 

New Brunswick Board of Fire Underwriters. 

New England Insurance Rating Association. 

Newfoundland Board of Fire Underwriters. 

New Hampshire Board of Underwriters. 

New Jersey Schedule Rating Office. 

New York Board of Fire Underwriters. 

New York Fire Insurance Rating Organization. 

Nova Scotia Board of Fire Underwriters. 

Ohio Inspection Bureau. 

Oil Burner Institute, Inc. 

Oil Insurance Association. 

Oklahoma Inspection Bureau. 

Oregon Insurance Rating Bureau. 

Pacific Coast Building Officials’ Conference. 

Pacific Factory Insurance Association. 

Railroad Insurance Association. 

Rigid Steel Conduit Association. 

Safe Manufacturers National Association. 

Society of Motion Picture Engineers. 

South-Eastern Underwriters’ Association. 

The Sprinkler Leakage Conference. 

‘Tennessee Inspection Bureau. 

Terminal Elevator Grain Merchants’ Association. 

Texas Inspection Bureau. 

Texas State Fire Insurance Department. 

Underwriters’ Association of the District of Columbia. 

Underwriters’ Laboratories, Inc. 

Underwriters Rating Board (Albany, N. Y.). 

Underwriters Service Association. 

United States Conference of Mayors. 

Virginia Insurance Rating Bureau. 

Washington Surveying and Rating Bureau. 

Western Actuarial Bureau (Fire). : 

Western Canada Insurance Underwriters’ Association. 

Western Factory Insurance Association. 

Western Sprinkled Risk Association. 

Western Underwriters Association. 

West Virginia Fire Underwriters’ Association. 

West Virginia Inspection Bureau. 


Executive Office, 60 Batterymarch Street, Boston, Mass., U. S. A. 
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Your copy of 
this bulletin 
will be sent 
on request. 


TYDEN pressure MAINTENANCE 


.»+. an AUTOMATIC device that POSITIVELY maintains 
PROPER air pressure in the sprinkler system 


ACCEPTED by insurance underwriters, this TYDEN 

device is the only one available today that maintains 
positively at all times the proper amount of air pressure 
in dry pipe sprinkler systems. High air pressure is not 
only undesirable but is extremely detrimental to the 
operation of the system . . . the TYDEN Pressure Main- 
tenance Device receives air from any constant source at 
any pressure higher than maximum required, and auto- 
matically delivers and maintains the proper pressure in 
the sprinkler system. Eliminates possibility of human 
or mechanical errors. Minimizes claims for fire or water 
damage. Pays for itself many times in maintenance 
costs. Talk it over with your VIKING man. 


Representatives in Principal Cities 


THE VIKING CORPORATION 


HASTINGS, MICHIGAN—USS.A. 
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RAGING OIL FIRE 
PUT OUT IN 5 SECONDS 


This raging oil-gasoline fire was put out in 5 seconds with only 8 gallons of 
Rockwood WATERFOG. 


Fire Chiefs See Rockwood Subdue Fieree 
Oil Fire With Only 8 Gallons of WATERFOG 


The amazing speed with which Rock- 


of WATERFOG produced by six one- 
wood WATERFOG puts out oil and 


inch type D Rockwood FOGNOZLS 


ROCKWOOD 


asoline fires was demonstrated to New 

mgland Fire Chiefs at their annual 
— Dixville Notch, N. H., June 

5-27. 

It took only 5 seconds and 8 gallons of 
WATERFOG to extinguish a ragin = fire 
in a test pit, 12’ x 18’ x 18”, containing 
150 gallons of No. 4 fuel oil and 5 gal- 
lons of gasoline. WATERFOG was pro- 
duced by a fixed installation of six half- 
inch type B Rockwood FOGNOZLS 
mounted in piping suspended above the 


pit. 
A similar fire was also put out in 4 
seconds with a somewhat larger volume 


mounted in a pipe line that surrounded 
the pit. 

WATERFOG as produced by various 
types of Rockwood FOGNOZLS is a 
most effective and economical extin- 
guishing agent for almost all types of 
fires. Rockwood can engineer fixed in- 
stallations, for automatic or manual 
operation, to safeguard many different 
types of fire hazards. Rockwood FOG- 
NOZLS are also available in a number 
of convenient portable types for use on 
ordinary garden hose, booster, 112- and 
22-inch hose lines. 


Write for our new bulletin on WATERFOG and Rockwood FOGNOZLS. 


SPRINKLER COMPANY 


Sprinkler Systems and Fire Protection Engineering 
WORCESTER, MASSACHUSETTS 
In Canada: Worcester Fire Extinguisher Co., Ltd., Montreal and Toronto 
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GAMEWELL 


moe Fire Alarm Watch, and 
WELL Plant Supervisory 
9e6 yg. pst OO System Ss 
for 
Government, Industrial, Railroad and 


Institutional Properties 


o-____—_——__“"———_- 


Fire interrupts the continuity of business and is reflected in the loss of 
intangible values far greater than the replaceable physical values 
destroyed. Delays in the discovery and announcement of Fire and 
Crime .. . the principal causes of large losses and constant interrup- 
tions of operations . .. are minimized by Gamewell signaling systems. 


AVIATION PROPERTIES 


protected by our systems include the following U. S. Government 
Fields and Factories: 

AVIATION FIELD, Dallas, Texas 

AIR STATION, Lakehurst, New Jersey 

AIRCRAFT FACTORY, Philadelphia, Pennsylvania 

KELLY AVIATION FIELD, San Antonio, Texas 

NAVAL FLYING FIELD, Pensacola, Florida 

NAVAL AIR STATION, San Diego, California 

WRIGHT FIELD, Dayton, Ohio 


Surveys and estimates freely prepared. Write for illustrated catalogue. 


¢ 
THE GAMEWELL COMPANY 


NEWTON UPPER FALLS 
MASSACHUSETTS 





SPRINKLER SYSTEMS 
for Every Fire Hazard | 


There is a type of Grinnell Sprinkler System for every fire 
hazard. Each is designed to provide the utmost in adequate 
fire protection for specific conditions. 


When human life and valuable property are at stake, it does 
not pay to gamble on makeshift fire protection equipment. 
Behind every Grinnell Automatic Sprinkler System stand } 
the integrity and responsibility of Grinnell Company, Inc., 
which has maintained a position of leadership in the field of 
automatic fire protection for over half a century. 


Further information on the type of Grinnell Sprinkler Sys- 
tem recommended for any particular class of risk is avail- | 
able for the asking from any of our strategically located 
offices throughout the country. Grinnell Company, Inc., 
Executive Offices, Providence, R. I. 


AUTOMATIC SPRINKLER FIRE PROTECTION 


STANDARD WET-PIPE SYSTEM SIMPLEX DRY-PIPE SYSTEM 
STANDARD DRY-PIPE SYSTEM OPEN SPRINKLER SYSTEM 
MULSIFYRE SYSTEM 





